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At the meeUng of the British Awociation, lield at 

in the vear » resolution was passed, recommending that a 

aeries o^f determinations of the % Kilidonr*^^ " ' 

it not mcmnimtihlc with other duticH to undertake tl»‘t J^rtion 
of the iHlnml. Our obsefvations were continued at 
throutfhout that year, and until the autumn of 1835, in the sum 
mer o^' which year we were joined hy 
A f^mti of oiif opnilofii, dmwni hj ^tmmv 
madHo the BrltisV Association, assemhlcd m that 
lin and was printed in 1H3(> in the fourth volume of tlic Asso- 
ciation Ileports. A rc-calculatioii of the Irish reaulto, incorp^ 
rating the observations which have been madpiwo in that part 

of i\w United hm bean furnbliecl by Mr* Lloyd, and 

°''M?!*Rob*rt present at the Dublin mce^ 

inff in 1835, brought with him an apparatus for msi^etic ob- 

scmtlons on a now construction of his own 

which, after the meeting, he made several 

dip In the course of a tour in the west »ad n^h of DeJ^. 

These observations, with others 

Wales, were published la 1836, in the rep<^ of the Iteyal I o 
Ktechnio Society of Cornwall for 1835. Several of these 
/ervatloiis were Lade in 

to disturbing Influences. Mr. Pox has ff flTCim 

minatlons of the dip In Ireland, and nine In Waks.as f^ftw 
abjection on this ^counts and with his permission tib«^ »«> 
now incorporated in the present report. 

Having obtained two months leave of absent 
duty in the summer of 1836, 1 employed them in 
survey to Scotland, by observations at twenty-seven stations mP* 
voii. vu,— 1838. s 
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tributed over that country , forming the basis of a memoir on 
the Scottish Isoclinal and Isodynamic lines, which was printed 
in the fifth volume of the Association Reports, and published m 
1837 

In the same summer Professor Lloyd commenced the mag- 
netic survey of England by a series of observations at fourteen 
stations, piincipally in the midland and southern districts , these 
observations have not been hitherto published, and will be found 
in their place in the present memoir 

The interest which had been excited at the meetings of the 
British Association by the Irish and Scotch Magnetic Reports, 
induced Professor Phillips to piovide himself with an apparatus 
for the dip and intensity , having particularly in view the inves- 
tigation of the influence which he deemed it possible the con- 
figuration of the surface, or the geological chaiacter of the di^ 
strict, might have on the position oi on the inflexions of the lines 
representing ^es^e phaenomena. In the summer of 1837 Mr 
vis&a^asnd observed at twenty-four stations in England, 
chiefly in Ihe northern district^ these observations are now fiust 
published. ^ 

In the same summer Mr Fox determined the dip at twenty 
stations 111 the north of England and south of Scotland ; and in 
the summer of 1838 at eight stations in the south of England, 
extending fro-pi I^ondon to the Scilly islands ; at some of the 
latter Nations he also observed the intensity these observa- 
tions form part of the present memoir. 

In August 1837 Captain James Ross commenced a senes of 
magnetic observations, which he continued almost uninteirupt- 
edly until the close of 1838; they extend over England, Ire- 
land and Scotland generally, and comprehend fifty-eight sta- 
tions His observations of the dip and of the intensity are in- 
cluded in the present memoir. 

I^stly^ between August 1837 and October 1838, 1 have taken 
advantage of an interval between mihtary duties, to observe the 
dip and intensity at twenty-two stations, distributed for the 
part round the coasts of England and Wales, and extended 
^land^ and Scotland for the ^gf ^s*(^mphsbmg a 

more complete connexion of the - - 

It has been the wish of the fopr 
me in this undertaking, that I 

V&at our 5omt labours have accomphsfed. Our observations 
been now carried over the wh«Se extent of England, Ire- 
landaiJ^^Scotland^ and maybe considered in their combination, 
and by extent, to obtw, in some measure, the character 
of a work j pre^nting to the immediate requisitions of 



MAGNETIC SURVEY OF GREAT BRITAIN. 


51 


science, the actual state of the phaenomena of the ^ S ^ 

and intensity in the Butish islands; and furnishing o 
tunes the means of a comparison, whereby the secular changes 
of these elements may be coirectly judged of. 

It has been found convenient to divide the A- 

partSj the first comprising the observations of the ^ 

cond those of the Intensity. 

Division I — Dip ^ 

In the memoir on the niagnetical observations in Ireland 
(British Association Reports, vol. v.), Mr, Lloyd has 
the discrepancies which have been occasionally found in the re» 
suits of observations of the dip made at 

different instruments. The observations of J* 

Westbourne Green, which are there related, place these disof^ 
pancies in the strongest light Captain Ross employed eight 
needles, making from eight to ten obseivatioiih with each, each 
observation consisting of eighty readings , i e. of ten ^ each 
of the eight usual positidtis The dip at Westbourne Green, 
resulting from each of these needles considered separately, va- 
ried from 69° 01' 5 to 69° 42' 6 On these ^cordances Mr. 
Lloyd, remarks foHowa j “ Thus it appears that tore l« a 4^ 
ference amounting to 41' in the results of two of the needles 
tised, and that the difFeience is very fai beyond the lunits of the 

enors of obseivalion, willappear from the fact, that the ea;#reme 

difference in the partial results with one of these needles, J3 (1), 
does not amount to 4/^, while with the other, (P), the extreme 
difference is only 2'. In fact, it so happens, that these very 
needles which differ most widely in their mean results aie those 
in which the accordance of partial results is most complete. 
Of the eight results obtained with needle P, theie is one only 
which difteis fiom the mean of the eight by a single minute; 
and vet the mean of all the observations with this needle d ff^ 
by more than 20' from the mean of any of the others; wMie to 
excess above the mean of the entire series amounts to 26 . 

“ These differences cannot be ascribed to any parUal mag- 
netism in the apparatus, for three of the needles (I, P and R) 
were of tlie same dimensions, and were used with the saine 
gIb, and yet their results, as we see, are widely discordant. W4 
must seek then m the needles themselves the cause of «h«e 
perplexing disci epancies, and we are forced to conclude that 
there may exist, even m the best needles, some source of co^ 
stant error which remains un corrected by the VAnods r^erSw 
usually made; and that accordingly no repetition of <ibs«»t«* 
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tioni with B needle bo clreumitiuicedi can fwmbh eeeii wi ap- 
proximation to U»e abBoliite dip.*' 

I may add to the precedlnit remarki, that the dlBcordancta 
thus noticisd far exceeded the limit of either diurnal or irrejmlar 
fluctuations of the dip in Enelandt aa far at icaat aa these pwe- 
nomena have hitherto been the subject of observation. 

An attentive conuideration of the variou* sourcwi of error to 
which dip observations might be liable,-— of those which were 
already guarded agninnt, ami of those which still remaliHtl un- 
provided for, — iiKuiced the belief, that a conaiderabie part at least 
of the discrepancies In question, and of similar discordancea ex* 
periencetl elaewhere, were occasioned by the axle, on which the 
needle rests on the agate pianea, not being perfectly cylindrical. 
Careful observers on the continent had alrumy noticed defects of 
workmanship In this respect 5 and had been led thereby to have 
neccilcH made, in winch the axle, instead of being Mrmanently 
fixed to the needle, was eecured in iU plac* merelv by strong 
frlo^on, aad omild be talten oo^ torned a portion of a circle on 
its own centre of rotation, and replaced} that enabling the 
points of the circumference of the axle In contact with the su^ 
porting planes to be varied in successive triids. At Captain 
Ross’s desire, Mr. Robinson undertook to have ftmr needles of 
this description made, for one of which Mr, Frodsham, whom 
chronoms^ m •© Well known for their exoeUen<». undertook 
to miite 0 tiWm M IMe tii ^ aiBi Mti toted, they were 

tried each in four diiereut podti^ if Ito lilM-dlMt ki ^ 
the axle being secured, an observation of ^e dip was made in 
the usual manner, and with the usual revcraids 1— the axle was 
then removed, turned on its own centre a portion of a cMe, 
replaced, and the dip again observed in like manner, a third 
and fourth change waa matle in the position of tlic axle, and the 
dip observed at each. The process thus described was twice 
repeated with each needle. Of the four, Mr. Frodsham *a axle 
proved the best j but the trial clearly manifested in all the im- 
perfection which had been wprehenoed. The results with the 
needle furnished with Mr. Frodaham'e axle are given in tiie 
stjjdjiid tiibk, where that needle is designated as No. 1. 

mth this tmeienoe Mr. Bobinion undertook to replace the 
axlm of tiie other three needles witii tiiree which should be the 


workmanship of hie own hands. On these being tried, the dis- 
crepancies of eadk in the four vxxiitions were less than of any of 
mmur axles in the former tiul, but still amounted to severot 
The reeulte of the best df Mr, Robinson's axles have 
been seMild for IRustration, and are thote df No. 3 . In the sub- 
joined wWli* 
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Tablr I. 

Trial* of the AxIpb of iHp nmlcr*m*ntlonetl Dipping Neodlf*. 
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The obiervatlonB having been made in a hou»e, the dip ob- 
aorved is not the true dip in Ixmdon. Thi* i» tmnjateriid, aa t^e 
obiect of the experiment wa* solely the agreement or otherwise 
of U>e rcanlta in the different posmona ofthe axle. 

Hod Uie axles been perfect, the sanm dtp 
have been given in all positionB of the axle s we p*^i^e» hw- 
iwr that the difference in the one needle wnount to above 4&, 
Sin ihVoriicr ft^Tto 11'. The results of these expmmeuls 
at Lnre^rM? Robinson with the necresity of employing 
means for ensuring a true figure to the ^les q 
dipping needles } and In several which he hmi 
wEFch have been ciwefully examined, 

Having exhibited the dlBcrepancle* of the earl^ 
innv be satisfactory to show the improvement in some of the later 
otm ■ and for that purpose the following observationB are 

with needles which Sere aJerwar<lB 7 Wftredks 
servationB of this report. The axles of these needle?, bemf mw* 
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to revolve, were Buccewiivcly tried! in four widitiona, which were, u 
nearly as could be gueaacd, a quarter of the eircimiferi'm e apart 5 
had they been preciaeiy *0, the neeiUe tniut hate reaieil on the 
same points of tlie axle, in the I at and .Ini poaiiimta, and in the 
2 d and 4 th, (as the pole* are revrraed in each olnwrvntnni), and 
the results in those positions shmihl hate hern tlie same 5 but 
as this can have bet<n only approximately dune, each poilllon may 
be considered as bringing a different set of bearings into play. 
The observations were made us before, in Mr, Robinson’s house, 
and have therefore no reference to Ihs true dip. 


’ Taiii.« II. 

Trials of the Axles of the undermentioned Dipping Needles, 
iiondon, June and July, 1838 . 
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1ft ill these needles a grtat improvement was mnnlfrsted. 
The greatest dlflference occurring in any two positions of the 
axle of any one of the six needles is 8', inrhiding of eourse ac- 
cidental errors of all kinds. 


The imperfection of the axle is a source of error, from the 
enects of which, if it exists, the results can soareely be freed 
by any mode of conducting the observation j at least, without 
going through the very tedious operation of obeerving round 
the circumference of tne axle on every occasion. When accu- 
racy is desired, therefore, only such needles should be employed, 
M have been ascertained by preliminary trial to be neiely 
!i > I iriL*® * , Needles with revolving axles are easily 
try,*; the ordinary description, In which Uie axle is 

|et««ijeft% may b, examined by ^serving the a»gt« of 
J^y the needle when the circle is turned in 
Merent Mlmuths from that of the magnetic meridian, and by 

® appropriate formube, from the 

iww^own in the different azimuths. If the axle ie perfect the 
should ^i accord. In riw lurimuriii intermediate 

tiAB of the axle comprised in a por- 

tm of the (pmimat equivaknt to the eomekmmit of the dia t 
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and the corrcuponding poiiiln of the other three »|uiulrnntH hc- 
coL in tur»8 the poiuta of .upport in the euHtoinurj proceH.e. 
of the reveraala of tiie polca and circle. If tin* uperalum t* 
gone through at any part of the earth on or J 

dio the whole of the ijuadranl i* thereby aulijeeted Ui ‘•■^imi- 

naUon. In such situations, consequentlj, this nietliotl affords 

the means of examining the whole circumference of the axle ; 
and in ail other localities, us much of the eircumfereiiee as 
amounts to four Umea tlio complement of the dip. W Imtevcr 


amounts lo lour wines 

uortioH in the latter cases remains unprovided for, may bi It suit 

by converting the needle, tenipurarily, into 

orinciple. This can easily be dune by the ajiplicutlon of a little 


pnnciple. This can easily be dmie by 'thc applicutlon 
wax : the quantity of which may Ih- varied at pleasure, so as o 


obtainea mnn any lum vwiy 

part of the cirtuuilereuee ot tlie axle eiin eoosei|iienUy be 

In wliat 1ms been sagl, it bas Iwen presunu'd Ibal there 
18 no magnetism tii the circle itself, as, abould such exist, It 
would cerUviiily become the source of discordance in the results 
derived from different Bailmuths, or from dlfferont weights, In- 
• * - ’ “ ‘ • “•* ‘herefore, 


droendentirof'^y def^^ in the axle; and so far, 
the agreement of the results in sueli trials (should they he found 


me BgrecioeiM m ... ........ , . 

to agree) iinUeutes with gn at proliahilitv the freetlom of the 
circle from mugnetisin ns well ns the goodness of the axle. But 
Mr. Lloyd has employed and has tlescrlbed in a subsequent 
part of this report an independent and inuch more delicate mods 
of examination for magnetism in the circle. 

The customary provision of two needles fnr each apparattu 
docs not alone afford security against the emirs which m»y bs 
occasioned by either of the delects to which I have now W" 
luded. In respect to the axle, if the results of the two needMi 
arc accordant, it is thus far satisfactory, tfaal It Mrtidltlr to not 


probable that both needles should hare aoddaotaliy wtactly ^ 
same imperfection | hut If they differ, the observer has no guida 
as to which is to be preferred ; whilst their mean result oaoB^ 
usually be more tlian an approximutbii to the true dip, f<» » to 
also Improbable that the two needles should hare an -«*•«••• 
equal amount of error In opposite directions. As a f“ 
detecting tniignctUm in the Utnbi tvro needtei 1 
avail than one j because both are directed to 
the circle when observed with at the same stifflflWt.wi d, «.j 
turblng influence exists, both will be 
If, however, one of the needles la t«BD|i<MmiAy fll^ ilfeM 
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Hrc8 dififeriiig very widely from c«cli other, Aiid ilUtributed ra. 
nemlly round the whole circle,-- and if the rciulte in ■uch new 
accord well with each other, nod with ihoKc of the unweighted 
needle,— it may be concluded Uiat there it no diaiurbing influ- 
ence in the limb. 

Those nho are desirous of making accurate ohservalions, 
should regard the preliminary examination of the axle and limb 
en«ploy as an iiidispniiable precaution. 
When these points have bi-cn satisfactorily cxainlneil, and lbs 
instrument is found correct, the natunit magnetic dim'Uon, 
both in regard to aalmuth and inciluatbn, is the moat advaii- 
t^eous for the observaUon of the dip. It is in the prdiminarv 
examination, that the method devised by Mayer, and that ol 
varied aximuths, me cbieSy valuable*, 


It may now lie satisfactory to exhibit Uie observations thal 
Weatbouriie Oreen in the years IH.17 and 
Wiwwl OMdiee. (Table III.] 
The nMtw pact tlieM instramMitf were made by Mr. Robin- 

son since hia attention has btsen partlouiariy directwl to the cir- 
cumstances atoye noticed} and those who will take the troubh 
to compare their performance with that of the several needlei 
employed by Captain^ Ross at the same station in 1833 


will h.,. cy pymit y of Hgliig iia» gr.M u, top,;;; 


T,. . “PPWir tteedlet tino 

that Of ^e two other iDstoumenbi not made by Robin 

Qambey for Captdin Fits Rov of th 
^yal Navy, and kln^y placed by that oIBcer at my dis^posid t 
be ewpjjyed in the observations in this report, T^e exral&e 
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work in jeweled holes. By means of the “deflectors’’ which 
make a part of Mr. Fox's apparatus, the dip may he <leduced 
from rcadinp at various parts of the circle, and there is there- 
fore the same opportunity of discovering errors caused by mag- 
netism of the circle, or by imperfection in tlie bearings of the 
axle, as the arimuthal and Mayer’s methods furnish in needles 
of tlie ordinary construction : the jewel-plate itself is also made 
to revolve, so that the restin^daces of the axle in the jewels 
may be changed at pleasure, ^e performance of these needles 
sufficiently indicates the great care bestowed on their workman- 
ship. As the different observations in Table III. include an in- 
terval of eighteen months, they have been rendered more strictly 
comparable by the addition of a column, In whicii tlicy arc re- 
duced to the common epoch of the Ist Januarv, 1H38, by ap- 
plying a projporfdonal pewt of the «muad rate of decrease of the 
dip in Londwn al ihie Mme, which, from reasons that will be 
assigned hermit, is considered to be 2H. 

Tabi.k in. 


Observations of Dip at WSstbourne (Jreen in 183? and 1888, 
with approved Needles. 
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The subioined tables, IV., V., VI., VIL,Vin„ exhibit in de- 
tail the azimuthal examiimtions which have been made of some 
of the instruments employed in the observations contained in 
report ; it has appeared the more desirable to give these taltai, 
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T^bie IVt contain* obwrvntion* made at TortluKton an til 
17 th of October, 1H37, %vHh Captain Flu Roy'* Uambey, an 
ita needle No. 2. The dip U here aureeaairely deduced froi 
the angle* of inclination obaerved in axiinuth* HtJ" awart froi 
each other. In ««ch case, col* 8 = col* i t-ent* »*, 8 iieingtli 
true dip, and i and f the angle* of inclinalion In any a/iinutk 
90® apart. In the flr*t example in the table, i i* the angle i 
incllnadon *bown by the needle when the plane of the circle 1 
removed 10" from the magnelie meridian 1 that la, when it ia I 
the dlrecUoii of N. 10® E., and 8. 10® W j 1 therefore includei 
and i* the meim of oltaervatlon vdlh the pole* direct and n 
vented, and with the index of the atlmulh circle at lo" and 190" 
{ !■ in like inuiner a mean of the angle* of IncUnalion with tl 
pole* direct and revemed, when the index of the circle la 1 
(10 + 90® «■) 100®, and at (HM>+ IHO®-) 2S0"j here cot* f + co 
i'««cot*G9® 13'"5 + cot* Hli® iri''2i*col*S; whence 8 
In the nott ^ducUon, the value* of i and f are obtained vdl 
the iairn of the atdarath drele at 90" and 900", (90+ 90' I U 
and fidO", and ao forth. 

Tahlk IV. 

Tortlngton, Oct. 17, 18.17, "ith Captain Fli* Roy'* Oambey 
Needle 2. Olwcrver, Majnr Hahinc, 
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The mean of the nine rcaultB in tlie preceding table i» f>a® 5«'- 1 • 
Each angle is a mean of four readings. ToUil nnmber of read- 

inga, 272. 

Table V. (in two parta) contalna observations made by Cap- 
tain Edward Johnson, E.N., F.R.S., and myself, with the same 
circle and needle, in the Regent's Park, f ® 

and I6th November, IASI- In this case, the reversal of the 
needle on its supports was made a part of tbs series, in addition 
to the reversals in the last table 1 tnus the valuss of i and 1 ar« 
each the mean of eight angles instead of four. 


Tablb V. 


Jbservations with Capt. Fit* Roy’s Gambey, Regent’s Park, London. 
Obitwtff CitptiJin Johniorii IBS?. 
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|»oU‘s HrvrrtiHl 

Mtmni. 1 

Deducts 

IS. 

S 

L 180 

(& I»‘S5 
8» Mi 

^ H%5 

m 8415 

16=76 
68 48^5 

bI 98=95 
•» »l>78 

6% 91=971 
99 f»>iaj' 

mmM 

# 05*05 


r II 

105 

m 

m 

70 0 

60 8H 

H4 I8‘ft 
HI SH 

#0 40*5 
70 07 5 

HI .10 

H4 15 

m 50 

70 15 5 

Hi 17 5 
H4 11’5 

70 «4'8 
69 59 

HI 9H6 
81 WHB 

60 56 1 

70 [ 

Hi 00-4 t 
H4 01*7 ] 

70 01 

84 05*5 

|e8 9S-<» 


mi 

m 

m 

m 

70 01 

71 54 

70 15 

70 m 

71 45’5 
70 05 

70 S4*5 
70 00*5 

71 488 
79 14-8 
79 Si)-8 
79 06 

70 m 

70 00 

70 I4*l 
70 07 

71 505 \ 
n 08'4 J 
70 04’4 1 

70 m J 

71 89-98 

79 90-8 

.69 98*80 

iSll 16 

45 

1 035 

1 Ilt5 
ai5 

n ia-5 
75 07 

7.1 «:e.t 
75 os 

74 58*5 

75 1« 

75 11 

75 W5 

74 57 

75 10‘5 
75 17 5 
74 50*5 

75 10*05 
75 01 

75 IMI‘5 

75 07 

78 001 1 
75 11'4 1 
78 M-e 1 
78 01-9 J 

. 78 08-7 

. 78 08-4 

laa 04*80 


mi 

i40 

150 

aao 

70 n 

n >8 

71 58 

71 88-5 

70 10 

70 14 

70 04 

71 45 

79 19 

78 97 

79 19-8 
71 46 5 

70 51 

70 15*5 

71 5M 
71 58*5 

70 m4 * 

7t«i*i , 
7t 01 ' 

71 51*6 

.70 li*s 

. 71 50*3 1 

jeo 94-90 


n 

055 

165 

1 

M SS-8 
84 S8 

69 88-8 

70 (M-6 

$4 01*5 

fo ols 

68 St-S 

84 18 

84 41-8 
70 17 

69 48 

Hi 88*5 
84 01 

00 57 

70 00*5 

H4 07*4 
84 50*4 
70 03*75 
60 57*4 

1 84 08*9 

ifo m 

|.8»ieiK> 

IS 

X 180 

69 17'5 
69 90-5 

69 99-7 
69 13‘3 

69 41-8 
69 10 

00 07 7i 
69 38 

1 69 04*U 
69 ii>5 

j.ii 01*3 

98 1^90 


i ^ 
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Tabub V. 

Observationi with Captain Pit/ Rov’a Qatnbey, in the Regent’s Park, 

Lonaon. 


Obaerver, Major Sabine. 18 .^?. 
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Table VI 

Observations with Gambey’s Circle and Needle 2 at Dover ; 
by Major Sabine. 1837. 


Azimuth 

Face of Needle to face of Circle 

Remarks 

Poles 

Direct 

Poles 

Reversed 

Mean 

Dip 

30 and 2\o 
120 and 300 
60 and 240 
150 and 330 
0 and 180 

Mean 

o / 

71 31 1 
79 04 5 
79 071 
71 26 4 
68 48 8 

o / 

71 33 

78 591 

79 09 8 
71 29 6 
68 54 8 

0 / 

71 32 1 

79 01 8 / 
79 085 1 
71 28 r 
68 518 

68 53 2 

68 52 9 

68 51 8 

On the side of the 
lull above Arch- 
cliff Fort on the 
2nd November 

Beneath Shak- 
speare’s Chff on 
the 7 th November 

68 52 6 

30 and 210 
120 and 300 
60 and 240 
150 and 330 
0 and 180 

Mean . . 

Face of Needle Reversed 

71 30 5 
79 02 2 
79 14 5 
75 21 7 
68 52 7 

71 32 5 

78 54 5 

79 13 

71 27 

68 54^ 

n 31 5 1 

78 58 4 / 

79 1.8 7 1 
71 244 / 
68 53 6 

68 513 

68 52 2 

68 53 6 

68 52 4 


Table VII. contains observations by Professor Phillips, with 
a six-inch circle by Robinson, and its needle 1 The inclination 
of the needle (i) was observed with the circle in different azi- 
muths {&), and the dip computed from the inclination found in 
each azimuth by the formula cot S = cot z sec 0 . 


Table VII. 

Obsen'ations of .the Dip with Mr Phillips’s Circle and Needle 1. 


York, Sept IS, 1838 

Helmsley, Sepl 14, 1838 

Malton, Sept 15, 1838 

Azimuth 

e 

Inclination 

t 

Dip 

d 

Azimuth 

0 

Inclination 

z 

Dip 

d 

Ajdsmuthu 

6 

z 

d 

■■ 

?0 s'o 6 

70 50 6 

00 

0 / 

70 57 4 

o / 

70 57 4 

00 

70 51 7 

0 / 

70 51 7 


71 08 2 

70 515 

10 

71 14 2 

70 58 0 

10 

71 081 

70 m 

20 

71 53 7 

70 491 

20 

72 01 7 

70 56 0 

20 

71 54 

70 49-3 

30 

73 16 9 

70 62^5 

30 

73 21 5 

70 57 5 

30 

73 15 5 

76 sfie 

40 

75 04 6 

70 48 5 

40 

75 13 

70 59 5 

40 

75 63 ' 

[’7b"47 

50 

77 22 5 

70 473 

50 

77 314 

71 00 0 

50 

77 26-1 

70 625 

60 

80 07 9 

70 49 9 

60 

80 16 

71 04 0 

60 

f«0*«.9 

70 45 4 

Me 

san Dip . 

70 48 6 

Me 

an Dip 

70 58 9 

Me 

an Dip 

70 ^8 
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Table VIII. contains observations by Captain James Ross, 
with a six-inch circle by Robinson, and its needles R. 4. and 
R. 6., at Jordan Hill, in September 1888. The dip is here com- 
puted by the formula, cot *8 * cot ' i + cot • r ; and in the 
final column the dip observed in tlie ordinary manner, i. e, in 
the azimuths 0 and 180°, is inserted for comparison. 


Table VIII. 

Observations with Robinson’s Needles R. 4. and R. 6., Jordan 
Hill, September 1838. 

Observer, Captain James C. Ross. 

NMdl* It 4. 


Aflmuth 

Poles «. 

Foies p. 1 

Meins* 

nJSlU 

oilsbo 

t)jr©<t 

Nc«H® 

Revorietl 

Ntfdlt 

Dlrtfct. 

NfiMli* 

Revorwd. 

m 

aso 

s'i '4-« 
;«i 4A 
?4iH 
74 47 S 

li 

74 St’S 

§1 h 

ii m 
U IM 
74 4<PI 

§1 l'8-6 
If 44« 

74 l»8 

f4 Sfi, 

— s_. 

0 , 

/ii 4*1 

1 , 

^fimt 


« . 

ffi«i<9 

N«edl« E. 6. 


45 

m 
im ^ 

77 10-7 

[WlS-f 

77 55 

m- 

77 »H 

^7 ^**8 

Iff W 

77 28 
, 77 18 

■■m »i«| 

I 77 16-7 

m 

r 1 
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Annual Alteration of the Dip. 

The observations of dip included in this report, extend over 
an interval of four years and upwards. To reduce these to a 
common epoch, we require to know the amount of the chaiigt 
which the dip undergoes from year to year. In the Reports on 
the Magnetu: Observations in Ireland and Scotland, an annual 
decrease of three minutes was provisionally assumed : but we 
miist now endeavour to assign the amount with somewhat 
grwl«r fwroision- 

%, tbs Sin vd^ ef thil dtr Physik. M. Hanstean 

has asswbW a! the mivt trasiworthy obsewatkms of the dte 
tti ®ri<J Qeweta during th6 pttsant cen« 

t«y, and the latter part of the last; and has from 

t^^tbe most probaiile amount of the annual decresieof the 
of those stations, corresponding to every tenth veaf 

nothin puWished, I believe, in this country, I have subjoined 
a table in which they are exhibited, ^ 
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Table IX. 


Annual Decrease of Dip 


Year 

Pans 

London 

Berlin 

Geneva 

Mean 

1780 

1790 

1800 

1830 

1820 

1830 

^75 

5 92 
511 

4 29 

3 47 

2 64 

4 90 

4 57 

4 21 

3 88 

3 55 

3 22 

5^26 

4 71 
415 

3 58 

3 02 
246 

^04 

4 71 

4 38 

4 05 

3 72 

3 39 

^49 

4 98 

4 46 

3 95 

3 44 

2 93 


The differences which appear m the progiession and rate of 
the annual decrease at the four stations in this table, are proba- 
bly attributable in far gi eater proportion to incidental eirors in 
the observations, than to the actual existence of such differences. 
’VV^e may consequently regaid the final column, oi the mean of 
the results at the foui stations, as affording, in all probability, 
a moie satisfactory conclusion m regard to the late of change at 
any one of the stations than is drawn fiom the observations at 
that station only 

We may proceed tGcxamine how far this rate of decrease cor- 
responds with the most recent observations made in Britain In 
August 1821, I made a series of moie than usually caieful ob- 
servations on the amount of the dip in the Regent s Paik in 
London, employing foi that purpose a needle on Mayei’s 
principle, with weights of diffeient magnitudes to obviate the 
liability to any constant instiumental error, and continuing the 
observations during several days in order that the general re- 
sult might appioxiniate the more neaily to the tiue mean dip 
at the period. These observations were published in the Phil. 
Trans foi 1822, Art I , their final result being a dip of 70° 
02' 9, coi responding to the middle of the month of August 
1821 To compare with this, we have the observations made 
in London, at diffeient times and in different localities, by 
the contributors to this report It is proper that we should 
employ for the present purpose only those observations which 
give entirely independent determinations ; viz those only which 
are complete in all the requisite positions of the needle and 
ciicle, including the reversal of the poles, and which need no 
correction foi instrumental defects Of such observations we 
have those at Westhourne Green, already given in Table III , 
those in the Regent’s Park, contained in Table V , an obser- 
vation by Mr. Fox, in May 1838, in a field west of Maid©a 
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Lane> and one of mine, on the 13th of October, 1838, in the 
gardens of the Palace at Kew. These are collected in the fol- 
lowing table. 


Table X. 


Observations of the Dip in London in 1837 and 1838, 
with approved Needles, 



Obierver 

Dip obwrvid. 

Pine® of (K»trv«llon 

1837. 

May 30 

Aug 10 

Nov. 15. & 17 

1838. 

March 28, , 

May 22 

June 8 , 

June 16. ........... 

Phillipa 

Eosa 

Johnson 3c Sabine 

Phillips 

Fox 

Fox 

Eosi 

Eota j 

Eoia 

Ssbine 

Eosa 

Eoss 

id 2<>2 
m 20*2 

69 23»9* 

69 18*2 

69 190 

69 17‘0 

69 14 5 

m u$ 
m Ilf 
^ im 

ry69 14‘1 

69 15*2 

Westhoume Oreen. 
Westboume Green, 
Regent*s Park. 

Weslboume Green, 
Malden Lane, 
Westboume Green. 
Westboume Green. 
Weatbouma Green 
Green, 

Kew Giudens. 
Westboume Green. 
Westboume Green. 

Jaly 

July f «•* 

Oct. 13. «...««,» •«»,« 

Dec 4 

Dec 10 

Mean { oorrespondi^^to^t^^beginnlng J 

69 17*3 


We in itegtwt 1821, and 69® 17*3 in 

May* 1838 j or & diminution df years, equivalent 

to a mean annual decrease of 2^- 73, corresponding to tiie mIeUlle 
of the interval, or to the beginning of the year 1880. The 


* This is the mean of fourteen results, extremely accordant with each other, 
obtained m different azimuths , (see Table V ) It will be remarked that it is 
decidedly the highest of the results from which the mean dip in London has 
been derived. The observations with the same instrument at Kew, as well as 
every comuMison between this and other instruments, give reason to believe 
that the high dip in the Regent’s Park, in November 1837, is not attributable 
to any instrumental error It may then have arisen either from the din on 
those days being actually greater by three oi four mmutea than its general 
averse, or from some local distuibing influence. The locality Is the wme in 
whioh the observations m 1821 were made, and the result in question mav 
®*’P**’^ slwctly “ompwabl* with tliemr but though 

cbloffA i* “ i*"* “ confident that no 

A S “i ^ . oooumd m regard to magnetie influence. Tho Regent’s Park 

t 1 t experimeni a. it was 

1 fiifi have induced me to derive the London Dip in 

ii!® observations and looal- 

^ latter result tliat additional v(*’e!gnt !n oompariaon with the 
ramutll^^^ entitled as derived Ivm obser'^tions in so many 











MAGNETIC SURVEY OF GREAT BRITAIN 


65 


mean rate foi the same year m M Hansteen’s table is 2' 93, 
which must be regarded as a satisfactoi y accordance, the dif- 
ference being less than exists between the rate foi that yeai at 
any one of the stations in M Hansteen’s table, and the mean 
of the four stations We may infer fiom the accordance, theie- 
fore, that both these numbers, 2' 93 and 2'-73, aie extiemely 
near the tiuth, and I have employed that which results fioni 
out own obseivations, namely, 2' 73 coi responding to 1830. 
Following the progiession in M Hansteen’s table, the rate of 
decrease would become 2^*4 in 1836, which is the middle pe- 
riod of the obseivations contained in this report In the le- 
ductions to a common epoch, 2' 4 has consequently been em- 
ployed as the mean annual deciease of the dip in the Biitibh 
Islands between 1834 and 1838. In the absence of any certain 
knowledge in regard to the unequal distribution of the yearly 
decrease iti the diffeient months of the year, I have regarded it 
as taking place in the uniform proportion of 0^ 2 per month 
In a lecent communication to the Royal lush Academy, Mi 
Lloyd has stated the lesult thirty-mne observations of the dip 
in Dublin between October 1833 and August 1836, which, com- 
bined by the method of least squares, give 2' 38 for the most 
probable rate of the annual diminution of the dip in Dublin 
dm mg that period. This result, though drawn from so limited 
a peuod, is m lemarkable accordance with the deduction from 
the obseivations 111 London, and furnishes a strong piesumption 
that the rate thus found is applicable both to England and Iie- 
land In regard to Scotland, no observations have as yet been 
made, I believe, with this paiticular object The geneial 
aspect of the obbervations in Scotland, at diffeient dates, con- 
tained in this report, would certainly indicate a less annual 
change than has been deduced from the obseivations in England 
and Ireland, and in every instance in Scotland where obsei- 
vations have been made at the same station and at diffeient 
periods, eithei by the same or different observers, the evidence 
is of the same natuie,^ — the results would be bi ought into better 
accord if a smaller late of decrease were adopted In the case 
of the Shetland Islands, the dip observed by Captain Ross at 
Lerwick in August 1838, 73® 45', compared with that observed 
by Sir Edward Pkrry and myself in June and November 1818, 
74 ® 22', makes a decrease of 37 ^ m twenty years, or a yearly 
diminution of 1' 85, correspondmg to the mean epoch of 1828 
The observations of 1818 and of 1838 were made in the same 
garden The identity of the spot, — the length of the interval,- — 
and the repetition ot the observations on different days on both 
occasions, — all give weight to this comparison , and strengthen 
VOL. VII. 1838. F 
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the inference, that the rate of annual decrease is less in Scot- 
land than in England. Still, in the absence of more positive 
data, I have not chosen to make any assumption ; and have 
employed the one rate for the whole of the British Islands. 
The general result in Scotland, i. e. the mass of observations 
taken collectively, is independent of the amount of this re- 
duction, the sum of the + and — reductions to the mean epoch 
of the 1st of January, 1837, being very nearly the same, the 
effect of a less rate of diminution than that adopted would be 
to increase the dips deduced from the observations in 1836, and 
to decrease those deduced from the observations in 1837 and 
1838 ; and thus to give a rather more consistent aspect to the 
whole, without sensibly altering the resulting isoclinal lines. ^ 

No correction has been applied for the different hours of the 
day at which the several observations were made ; but the hour 
is in almost all instances recorded. Professor^ Phillips had 
devoted severid days of observation to the investigation of the 
regular horary vdiations of the dip, and bad obtained results 
remarkably consistent, considering t|>at they were derived from 
observations with the ordinary dipping needle* j but the recent 
invention of instruments specially adapted to this object, renders 
it probable that the phenomena of the periodical changes will 1» 
shortly determmed with an accuracy hitherto unattainable : in 
the mesa ill «f|>e««d prwraWe to apply no correc- 
tion on this aoeoimt. It may be proMtila the reader, 

that most perfect correction in this respect would still' leave 
unremedied the influence of the irregular fluctuations, wMch 
there is great reason to believe frequently exceed in amount, and 
occasionally counteract the ordinary periodical movements. 

I proceed now to give in detail the observations which coin- 
prise the first division of this report; namely, those of the Dip 
in England, Scotland, and Ireland. It will be convenient to 
separate these into three sections, commencing with those of 
England ; and it may here be remarked generally, that all the 
latitudes and longitudes in this Report are taken from the maps 
published by the Soctety for Diffusing Useful Knowledge. The 
longitudes of Greenwich itee djwtegwished by the negative 
sign prefixed. 

• Mr Phillips's observations at St Clairs and York, in the summer of 1837, 
from 7 a.in. to 11 p m., appear to indicate a morning maximum of dip at 0 or 
10 a.m., an evening minimum about 8, with a difference of above 9 minutes, 
the mean dip recurring about 3 p.m , and the line passing through the three 
points nearly jacabohe, 
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Section I, — Enomno. 

Mr. Fox's ohsermthm.—l Imn* iirrmigi't! in tlu’ following 
table the ob$ervntiuii8 of tiie diiJ m Knglaml with which f Innc 
been furniBhecI by Mr. Fox, ntnf huu* iiddctl thereto the cohtiuii« 
contaimiig tlie latitudcH ttiul loiigitiuici*, uml the thjiH rediteetl 
to the mean epoch of the iBt Jnnuftry, 'I’lie reHidtH in 

1835 were obtained with a six-inch Hi>j>iiratU8 ; thoHc in IK.l? 
with a seven-inch, and those In 183H with u fonr-ineh aitjm- 
ratusj all the instrunientH being those of Mr. Fox’s coiistrue- 
tion, and made by Mr. Thomas Jordan of Falmouth. 


TAimK XI, 

Mr. Fox’s Observations of the Dip in England, 





Holyhead 

Sept. 1, B5 

Si A.M* 

Bangor , .**,*.. 

Sept !, '115 

10 a.M. 

Camarroii «<«,•. 

Sept. 1 f *IMI 

B fM 

Lknberna 

Stpt. 1, ’M 

HsM. 

Capolorigs* 

Septii# 411 

AM* 


SJa.m. 1 

Malvern 

Stpt $t 

lOiA.M. \ 


3 l* M. J 

llOSSe* . e 

Sept, H, *35 . 

Oi A >U 1 
i V M, f 

Neath ,, , , 

Sept 1^45 

3 r.at 

Chepstow .. .. 

St'pt. 0, <iii 

H A. at. 

Bolnay «*...» 

Skitldaw 

Aug.25y 37 

It A.M 

Sept 7, m 
Sept 7, m 
Aug. 1^,47 
Sept 0, 47 

14 r.M. 


8 A.M. 

Shull ...as 

7i A.M. 

OrasBinero 

Hj A M. 

Darlington 

Aiig.2i»47 

71 AM. 

Oarsmng 

Sept. ISr, 47 

Il| AM. 

aStudby Park .. 
Busaeo Bridge 

Aug 14, 37 

1 f.M. 

Sept 13, 47 

4 e.M, 

Near liiverpool 

Sept.»S, m 

SA.If. 

Liverpool ...... 

Sept 10, 47 

HfM* 

Matlock . ..... . 

Aug.0, 47 

10 A, M 

London | 

May 33, 4« 
June 8, 48 

3 e M. 1 
t e.M. J 

Tooting 

Juo« 14* 48 

Ha m 

Falmcmth,. 

July SI. 4S 

6 f.M. 

Eastwick Park 

June 18, 48 

HI a.M, 

Eastbourne.,, . 

June 30, 38 

Sr.M. 

Combe- House . 

July 3, 38 

HI AM. 

St Maryb, Sdlly 

Aug 31, 38 

H a.m. 

Trescow, Scilly 

Aug.31, 48 

1 e.M. 



im 

||||||H| 



S3 lU 

1jl7 

A IH 

71 Oil H 

ttulci fjjirdert. 

BB H 

4 IM 

71 m 

70 58 8 

Hnt«l fjurtlro 

m m 

4 14 

70 38 

7034*8 

tfftist (.xfdtti. 

M 07 

4 Oi 

ro it 

70 ai*s 

|lfo9l of itidWAeia 

m m 

8 88 

70 48 

7044*8 

lpn«l (}«r4aa. 

M 07 

3 10 

7« 11 

7<Ht7-8 

Mujiii of 1 aiitlfinx. 

41 33 

3 33 

, 70 mt 

0030*8 

n»«i*l Urtrdrti 

31 40 

8 411 

m nr 

0030 0 

e«U(iKt% 

31 38 

a 411 

mi iH 

00 4 i H 

Uuint («.« dru. 

33 07 

i 331 

71 17 

71 18 0 


34 40 

3 m 

71 13 

71 lO’O 

n»e »«mn 0 

31 33 

n oo 

71 14 

71 I3‘0 

(He Like. 

34 43 

8 18» 

7t 14 

71 13*3 


31 37 

.'1 0) 

71 IB 

71 148 

Heatmt (he taa. 

34 .33 

1 m 

71 07 

7108 3 

fnlhgii! tun 

33 31 

B 47 

Til 30 

7I«h7 

ttiii L«rdea, 

34 08 

} 34; 

70 30 

7«S7-S 


33 30 

i 30 

70 43 

704fl’7 


IS il 

i 33 

70 44 

7048-7 

Ai Ike lUttifu. 

33 33 

i 38 

70 30 

70 JO 7 

Itnineif f4<»ra#«, 

33 OH 

1 at 

70 10 

70 ao S 

imiii llmri r^erttuii. 

31 m 

0 H 

lOO 10 i 

foo 17* 

mi ai t 

t NriAf AtttMfn Jaihh, 
iWisibfi foefireen, 

3! m 

0 to 

im 14 3 

mt 17 

file (^rave. 

30 m 

3 0« 

00 13*3 

80 17-8 

Mr fee'i CierafH. 

31 17 

0 10 

m m 

0 S)I1'» 


30 47 

-0 10 

OH 43 

(IK 48 8 

/ llrrmnds ».f 

1 (FitlVtMA-'l 

31 SI 

B m 

Oil Of 

mi»s-n 

V |l 1 •*l|# 

40 33 

0 t7 

00 f o 

8080 


40 37 

11 18 

Oil B7 

8081 
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We have ia tliia table the dip observed at twenty-nine sta- 
tions, of which the central geographical position is 52® 45' N, 
and 2® 49' W. If we desire to express the general result of 
tins series of observations, as to the position of the isoclinal 
lines, their mean direction, and their mean distance apart in 
the district of country which the observations comprise, in the 
manner proposed by Mr. Lloyd in the discussion of the Irish 
Magnetic lines (British Association Reports, vol. iv. pages 
151 — 15G);— and if we call B the dip at the central posi- 
tion , 71 the angle which the isoclinal line, passing through the 
central position, makes with the meridian ; t a co-efficient de- 
termining the rate of increase of the dip in the normal direction ; 
« and h co-ordmates of distance in longitude and latitude of 
the several stations from the central position, expressed in geo- 
graphical miles and if we make r cos ?<sa.r, ana r sin usay ; — 
we inay proceed to form cipiations of condition of the form de- 
scribed in the report on the magnetical observations in Scot- 
land (British Association Reports, vol, v. pages 4 and 5), and 
to combine them by the method of least squares. It is unne- 
cessary to encumber this report with the details of calculation ; 
and it is sufficient to state, that from the three final equations 
we obtain a-= + -2633 ; ?/= -•5154 ; n= - 62“ '41 (the direc- 
tion being from N, 02“ '41 E. to S. 02° '41 W.) ; j'=0''680, 
being the r^te of increase of dip in each geographical mile mea- 
sured in the direction perpendicular to tibe isoclinal line ; and 
8=70 '22-9 the dip at the ecntral position at the mean epoch 
of the observations, namely, January 1, 1837. 


Mr. Lloyd’s Observatio7i.s.--l!hcBQ observations were made 
with a inch circle by Robinson, and two needles, designated 
as L 3 and L 4, employed also for determinations of the inten- 
sity. These needles consequently had not their poles reversed • 
and the dips observed with them require corrections to produce 
the true dip. These corrections have been ascertained by Mr. 
Lloyd, as stated in a subsequent part of this Report, to be as 
follows : 

Needle L 8. •+• 5^*8 

l^lNt#eL4. +18'‘4 


These corrections toM'Nen applied in the following table, in 
the column entitled Dip. 



Taiu*b XII. 


SUtlon 

iai6 

Hour, j 

Kemtto 

cnMMpiirrrt 

mp 

i arm Irut 

)>tii 1 

or iMmrrvtttitm* 

^ondon 

Apr. 

Apr. 10 
Apr SI. 
Apr. SI, 
Apr. S5, 

1 P.)U. 

1 SB rsf 

L 3 

L 4 

ifi) 3^ 0 

mi «7 » 

nil ana 
mi SI s 

VVVnilHnirtm C^riiu, 


3 37 r M 

h 4 

im 13*H 

68 S7'S 


Shrewsbury 

S 3B r St. 

S 45 r.M. 

3 10 r.M 

L 3 
h 4 
h 3 

mi SI -3 

7<l (111 1 
7(1 3I» 

68 S6 6 
70 inn 
70 36 7 ■ 


“lolyhead , 

Apr, S7* 

U !5am. 

1 1 30 A.M. 

L 4 

L 3 

70 55'fl 

71 034» 

71 tm 

71 0«’3 

Hiiiky Height mar 
die Ttiwu. 



0 40 r.M. 

L 4 

70 53-4 

71 06'H 




1 7 f M 

h 3 

71 IMil 

71 mn 




1 so 

h 3 

71 007 

71 10 


Birkenhead 

Aug B 

0 0a,j«. 

0 35 A.M. 

L 1 
h 3 

7(1 aii'S 
7(1 W'(!| 

70 (8 6 
70 4H!I 

(warden uf the lligol. 



U) » A M. 

L 3 

70 434» 

70 4H 3 




10 so A.x. 

h 4 

7(1 .tfl'S 

70 40*0 


Shrewsbury 

Aug. 0 

U 15 A.M. 
11 40 A.it. 

L 4 

L 3 

70 J7 I 
70 »-l 

70 Ii05 
70 S7*4 

Fbldatitmrihe Hirer. 



0 7 r.M. 

L a 

70 13*4 

70 S4‘7 




0 SO p.M* 

L 4 

10 14 6 

70 S8 


Kereford*.. 

Aug. 10 

10 50 A.M* 

h 4 

60 5S4I 

70 05 1 

In a Hiantntnm tnii? 

n A M 

L 3 

70 OS 6 

70 07 11 

inilr trtuii the 



11 45 A.i^t 

L 4 

60 53 S 

70 «M| 6 

'I’awti 



0 5 r n 

u a 

70 (IS S 

70 OB 5 


Chepstow .. 

Aug. IS 

U 40 A.Mt 
0 10 r.M. 

*1. 4 

L a 

60 33 6 
60 44'5 

68 46 

68 48'H 

Near the 

Salisbury ... 

Aug. 13 

10 45 A.M. 

a lOiuM. 

h 4 

L» 

60 OOHI 
68 18<6 

63 St*4 

63 sa*a 

Field near Uie Town. 

Eyde «..««* 

Aug* 13 

a 30 A.iif. 
0 0 

L 4 

L 3 

68 AM 
611 OMI 

69 lO-n 

68 06-1I 

the See. 

} tif a mile Haat of 


Aug. 16 

0 so r M 

L 4 

(IK iOil 

iw nn 11 

the Tuhii 


0 45 r M 

L 3 

6H 5.3 H OH 50*1 


Clifton.. . 

Aug S0 

n n A.M 

L 4 

60 37 0 

00 40*4 

Dtirdun lluwiui 

11 40 A M 

L 3 

611 ;«i H 

68 45 t 




0 5 r.M. 

L 4 

68 JIO'H 

60 44«3 




0 m r.M 

L a 

68 SS-4 

6H 40*7 


Hyde 

Sept. S4 

U 45 A.M. 

L 4 

68 48'4 

68 OS-H 


0 15 r.M. 

L a 

6H non 

6ft 5.1 H 




0 40 r.M 

L 4 

6K 47-H 

68 01 S 




1 10 r.M. 

L 3 

6K n5-4 

68 OO’? 


Brighton... 

Sept. 37 

1 1 15 A.M. 

L 3 

6H 43 H 

(IH 48- 1 

llowni N. E. of the 

U 40 A.M. 

h 4 

6H 36‘0 

6ft 50*3 

'rnwn. 



0 0 

L 3 

6H 4i’0 

6H 40'3 




0 30 r.M. 

L 4 

68 86'8 

68 5(bS 


London ... 

Oct. 4 

0 45 r.M. 

L a 

63 17*4 

63 33*7 




1 SO r.M. 

L 4 

m 0141 

63 16 




1 40 r.M. 

L S 

m !s*o 

63 17*3 




S Or.M. 

L 4 

68 oe-H 

68 90'S 

CnnmtU of Trinity 

Cambridge 

Oct. B 

0 SO r.M. 

L 3 

60 37‘0 

68 4s :i 


0 40 r.M. 

L 4 

68 HI'O 

68 4i i 

i Miicge. 



1 10 r.M. 

L a 

60 30*5 

68 »5'K 




1 35 r.M. 

L 4 

60 

60 43*5 

Fkituro-frciufid 

Lynn ...» 

Oct. 10 

0 55 r.M. 

L a 

08 ni o 

60 56*3 


1 35 r.M. 

L 4 

68 3H’6 

60 53 

near the Town, 



S 0 r M, 

L a 

60 4H*5 

68 ns-s 




S SO r M. 

L 4 

68 8r-« 

69 nO'B 

Field N.ofaicTown. 

Matlock 

, Oct. IS 

0 15 r.M. 

L a 

70 37 s 

70 IlS'A 



0 35 r.M. 

L 3 

70 35'5 

70 30'R 




0 35 r.M. 

L 4 

70 13*4 

70 S6'8 




0 50 r.M 

L 4 

70 ia*4 

70 Sfhft 

Field near the Town. 

Mancbestei 

■ Oct. 14 

10 50 A.M. 

L a 

70 4M 

70 48 8 



a 05 A.M. 

L a 

70 44'8 

70 43 5 




n so A.M. 

L I 

70 64*4 

70 47*8 
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T^ble XII. contains the latitudes and longitudes of Mr. 
Lloyd’s stations, and the mean dip at each station the number 
of distinct comparisons are, at London 2, Shrewsbury 2, 
Ryde 2 ; at each of the other places, 1 . m the subsequent 
calculation, these numbers are taken as the weights. 


Table XII. 


station 

Xiat 

Xong 

Dip 

Station 

Lat 

wm 

Dip 

Holyhead 

Birkenhead 

Manchester 

Matlock 

Shrewsbury 

Hereford 

Lynn 

0 / 
53 19 
53 24 
53 28 
53 08 
52 42 
52 041 
52 45 

0 / 

4 37 
3 00 
2 14 

1 35 

2 46; 
2 44 

-0 25 

o / 

71 08 5 
70 491 
70 47 7 
70 29 2 
70 27 6 
70 071 
69 §3 2 

Chepstow , 
Clifton , 

Cambridge 
Salisbury 
London , 
Ryde , 

Brighton 

0 / 
51 38 

51 27 

52 13 
51 04 
51 32 
50 44 
50 50 

0 / 

2 41 
2 36 
-0 07 

1 47 
0 11 
1 10 
0 08 

69 47 9 
69 42 6 
69 41 5 
69 23 1 
69 22 7 
69 013 
68 49 7 


If we combine these fourteen results by the method of least 
squares^ we obtain the following 'values . ^ = 4- *2899 • 
S/=- 5753 5 -63° 15'] r=0 644 ; and 8=69° 54' at the 

rnean geographical position, of which the latitude is 52° 4', and 
the longitude 1° 43' W 


Pressor were made with a 

six-meh circle and two needles, by Rofemson At some of the 
stations marked t, the reversal of the poles was intentionally 
f^ted, from a desire to determine small local differences, under 
Circumstances as sm^ar as possible, the needles being very 
nearly equilibrated. The table shows which of the observations 
were thus incomplete] and the comparison of the results at the 
other stations, before and after the reversal of the poles, shows 
the probable smalUimit of error which may have been involved 

reversed, the mean of four positions was taken, being eight in all 
the needle was always inverted on its suppoits, as well as the 

leadings of each end of the 
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Table XIII. 

Professor Phillips’s Observations of the Dif 

1 ri..« 1 Hour. I I I I MmB. 1 M«M 1 ISp j 


London. 


DutP. Hour. 

m? 

MuySO r.M 


H<m ISp 


fDoncatter .** JunoJ^ p m 
^ n 7 \ M 


;j Ui p M 


5 0 \.M. 


U A.tf. 


6 3 p M, 


Osmothorley J — 6 3 p.mJ 


Hambloton 

End ... — 7 0 A M. 


Whitby. 


9 74 A.M, 


Flamboroctgb — 11 3 r.M. 


Scwrboifough . — 13 I r.M, 1 


n <& 

$ m 5 ^ 3-1 
•» m 16-0 
0 m iM 
m 70 213 6 
« 79 « 7 ‘« 
« 7i> 34*3 
M 70 3*3 I 
m 70 4H*6 
» 79 47*3 
« 70 

|S 70 43*3 
« 70 4 S *4 
4 70 44*3 
« 70 43*3 
4 70 45 3 
m 70 30 3 
4 70 31 (I 
« 70 30-7 
4 70 31*0 
m 70 il*i 
4 70 30*3 
« 70 3 ! 

4 70 51 3 
M 70 43 I 
4 70 4(1 
m 70 47 3 
4 70 40 
« 71 IKI 
4 70 30*1 
m 71 00*11 
4 70 37*3 
N 71 1*6 
4 71 «*3 
n 71 37 
4 71 3 *3 
« 71 3 3 
4 71 7*4 
# 71 t*l 
4 71 8*1 
« 70 30*4 
4 70 37*4 

« 70 m 7 
4 70 37*0 
» 70 

4 70 40*7 
« 70 86 
4 70 87 
« 70 40*4 
4 70 4 S *3 
m 70 48*8 
4 70 41*0 


0 # 

60 88*3 

m 178 
70 83*6 
7 (( 87*6 
70 81.1 
70 »%1 1 

70 47 0 
70 48*7 
70 46*4 
70 15 a 
70 3 (h 0 
70 518 
70 30*8 
70 31*8 
70 13 5 
70 48*8 
70 30*3 

70 38*H 

71 1*0 
71 4*3 
71 3‘3 
71 8*8 
70 38 I 
70 37*8 
70 87*8 
70 86 3 
70 41*4 

» 70 48*1 


60 80 8 WiJEOmtirtii* 
(jrcwn 

yo 8i» I Gftrtleii of 0i» 
{no. 


. 70 48 6 Htiino in 

tip*i nirtbUi 
wUMte iti 
th« gtroyntli 
of ttw m\^ 
Ikl* 

rioty* 


70 30*8 

Gurfiro of ilio 
Fiotc® Inn. 

71 8‘8 

Clurttun of Of# 
tmi. 

.71 4*0 

Top of (hi 
moinitilo. 

70 370 

In Mr. Ili|v 
Wy*ii girdio. 

. 70 86*0 

Oifdin of thi 
B«Nib{r4*ilfin 

JO 41*0 

in i)r. Mur* 
r»y*i fsrdffi. 
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Menn Dip 

of 

Obiorvatlon 





*ork June 14 111 AM 

— 14 114a.m. 1 /J 70 47‘5 70 47-4 

3 <• 70 47 5 

/3 70 48 6 70 48-0 

~ 15 4 r M 1 « 70 46 1 

H 70 45-3 70 46-6 

3 » 70 46 a 

/3 70 40 3 70 47 0 

8 r.M. I » 70 44-9 

/S 70 44 70 44 4 

3 » 70 41-5 

i3 70 49 70 45 3 

— 17 7 r K. 1 * 70 37-5 

/3 70 81 3 70 29-4 

3 « 70 372 

|3 70 33 6 70 30 9 

mingham. July 3 SJ rw. 1 « 70 0 5 

;3 70 0 1 70 0 3' 
3 • 70 7-7 

' „ < ^70 18'« 70 10'6 

— 8 6* r.jt. 1 * 70 4-5 

P 70 e-6 70 5-6 

3 «70 1'3 

„ 6 70 5 6 70 35 

Clair* near — 10 8Jt a m 1 « 68 SO 1 

yde /3 68 .58 3 (,8.587 

2 « 68 65 3 

/! 69 0-7 68 68 

— SO H AJ«. 1 #69 I'S 

A 69 I'd 69 1«S 

3 • 68 56 8 

(3 69 3‘7 69 03 

— 2) 34 r M 1 « 68 597 
/3 68 66 7 68 67 7 

3 « 68 58 8 

j3 68 50 6 68 50 1 

— 22 8Ja.m 1 « 60 6 6 

H 60 97 60 8-1 

3 a 69 3 5 

(3 69 9 9 69 6 7 

rk*. ..... Aug 1 7 A.M 1 » 70 48‘3 

/3 70 S3-6 70 50-9 ‘ 
3 « 70 325 

yS 71 S3 70 489 
94 am. 1 » 70 535 

/3 70 64-6 70 54 
3 •70M. 

^ 71 ?-l 70 6W 
3 r.M. 1 « 70 63-8 

3 70 51 7 70 53 
3 « 70 38 3 

„ , ^ 71 7 6 70 60-4 

— 3 74 a.m. 1 * 70 491 
/S 70 68 2 70 51-1 

2 « 70 49 7 

1/3 70 51-1 70 504 

* Needle 2 was sul^jected to an alteration by Robinson, 


15 4 r M 


SheiBeld...... — 17 7 r k. 

Birmingham. July 3 SJ rn. 

" 

— 8 64 r.M. 


St Clairs near 
Ryde 


10 84 A M 


soil A.M, 


— 2) 34 I- M 


— 22 8J A.M 
York*. ..... Aug 1 7 a.m 


3 74 A.M. 


« 70 47-4 
1 /! 70 47-6 
3 a 70 47 5 
/3 70 48 6 
1 a 70 46 1 
/3 70 45-2 
3 a 70 46 5 
A 70 49 3 
I a 70 44-9 
/3 70 44 
3 a 70 41-5 
ff 70 49 

1 a 70 27-5 
/3 70 81 3 

2 - 70 272 
0 70 33 6 

1 a 70 9 5 
A 70 0 1 

3 a 70 7-7 
|8 70 18-6 

1 a 70 4-5 
(3 70 6-6 
3 a 70 1-5 
6 70 6 6 

1 a 68 59 1 
/8 68 58 3 

2 a 08 66 3 
/! 69 0-7 

1 a 69 1-3 
A 69 1-3 

2 a 68 56 8 
(3 69 3-7 

1 a 68 59-7 
/3 68 66 7 

3 a 68 58 8 
j3 68 50 6 

1 a 69 6 6 
/3 60 9-7 
3 a 69 3 5 
/3 69 9 9 
1 a 70 48-3 
H 70 53-6 
3 a 70 325 
/3 71 S3 
1 a 70 53 5 
/3 70 64-6 
3 a70M. 
^ 71 Tl 

1 a 70 63-8 

3 70 51 7 

2 a 70 38 3 
^71 7 6 

1 a 70 49 1 
H 70 68 2 

2 a 70 49 7 
0 70 61-1 


.78 4'6S 


70 29-6 


Stone in I'ro- 
f©8»or Plul* 
hp«*a garden, 
and stone in 
the grounds 
of the Philon 
soplncal So- 
ciety 

Botanic Oar-* 
don* 


?0 073 lyrr* Wraford’s 
Igirden at 
Edgbaston* 


-69 1‘2 In the garden 


- 70 5M Stone in Pro- 
ffeseor Biil- 
Ul»*s garden, 
and stond in 
the grounds 
of the PbSo- 
. sophictl So- 

ciety* 

after tlie observations of 
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i 

PoUw 

station 

Date. 

Hour 

1 

X 

m cllrtrt, 
a rovarwwi 

Calderstone.. 

1837 

Aug. 12 1 

Of A.M. 

1 

. f» ■i^'n 

(3 7» •i.l-lt 




2 

• 70 4211 
fi 70 40-9 



1 ^ r.iii. 

1 

a 70 37 « 

/I 70 42*2 




S 

A 70 44 

Douglas* Isk 




A 70 4PS 

of’kan ... 

17 

3 fM, 

1 

2 

• 71 2«5 
/I 71 227 

• 71 23 
fi 71 22 9 

fCastleton .. 

n 

Hi A.M. 

1 

2 

9 71 23-3 

9 71 218 

fPeel Town.. 

_ 18 

2 r.M. 

1 

2 

9 71 22-6 

9 n 24-7 



^ r.M. 

1 

d 71 24 



2 

A 71 24*0 

f Birkenhead. 

m 

1 r M 

1 

2 

A 7« 40 rt 
/J 70 3J> M 



2i V M 

1 

« 70 .38 H 




« 70 38 0 

Coed Dhu*.. 

Sept, 20 

Noon 


# 70 40*7 


2 

g 70 40*2 
• 70 4l*S 







g 70 4!*« 

fBowness ... 

— m 

9 A.M. 

1 

2 

g 71 18*0 
g 71 17*0 

fConiston ... 

. — 2,1 

( 1 r M 

1 

2 

g 71 10*1 
g 71 20 

fPattcrdalc . 

. 27 

' IJ V M 

1 

2 

g 71 10 0 
g 71 10*1 

f Penrith .. 


1 lOJ a.m. 

. 1 
2 

g 71 23 7 
g 71 23 2 

t Carlisle . 

. 

1 lOi A.M 

. 1 
2 

g 71 27 5 
g 71 205 

fNcwcastlo . 

. — 8< 

) 7 A.M 

. 1 

2 

g 71 182 

g 71 18 





London 

. Mar.2{ 

^ 4i r.M 

. 1 

a 00 20 4 
g 00 18*3 




2 

a 00 10*1 

g m 17*0 


Umiu 


P i 

70 45 ! 


Mrjin 


I’im p of 
tlWft 


70 40^0 
70 30 0 


70 uh 


70 4i'H 


III 0l«» gHHMlrl* 
afj 
I kfr, 


7! 511 ’3 

71 5I;I7 
71 nn 
71 sriB 
71 m 
71 t4*7 
71 »4 
71 S4*3 
7<» 40^5 
70 i0» M 
70 aH H 
70 3H'0 

70 40*4 

70 41-4 

71 1S*0 
71 17*0 
71 UH 
71 5?0 
71 10*0 
71 MH 
71 513*7 
71 513 5» 
71 27*5 
71 510 5 
71 IH*sJ 
71 IH 


00 10 5 
id 17 


n 222 Castb Mona 

1 tint gankn, 

'71 22*55 

•71 24*0 

t« a 0«*hl »«l 
Joiiilng ibv 
Inn yarti. 

Hmr iht Inn 

and tin lli© 

Hill. 

* 70 30 i 

Inn gsrilcn. 

>70 40-0 

Oitmndi of «l. 
Taylor, 

*71 18*4 

^71 10 5 

I 7 I 100 

nilmks Inn, 

ihr iPtisrp 
Firld near Iho 
Itin gartlcti. 
Inn gArdt^n, 

I 7 I 23*4 

In lit© CaaiW 

Wl 28*5 

In the CaAtW 

]7\ 18*1 

Flflds w»«l of 
tho town, 

jw 184 

Wat^boiifna 

Orotn. 


Table XIV* contamo the latitudes tmd longiliuloH of Mr« Phil- 
hpg's stations, and the mean clip at each stutioo reduced In the 

middle period of his obBcrvationH, viz. tlu* lut of Augu»t, 1837* 


Ujtt dSnid July, on© of iti ©rmi having boon orlgltmlly longtr tliiwi tJt« otlt©r, ic» m 
iMiiMds to touch Ui© cirtk*. By ihortiniiig thb arm in* ointr* of gravity wm 
dUnlftCod, ©8 h shown hy lh« obtarvation of Aug, I. This was rvtvurdkd 
by Mr* MMf% tlie wwn© ©v«nb|* by grinding tli© olbtr arm. 
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Table XIV. 

Lftt* Long fiUtlon 


Carlisle 

Feel Town...**,. 
Penrith ....... 

Castleton.. . . 
Douglas ... , 
Patlordale 
Coniston 
Bowncss 
Newcastie ... 
Hftmbleton End < 
Osmothcrly... , 
Thirsk.. , . . i 


Long 

§ 

64 

4 

48 

2 

45 

4 

40 

4 

27 

2 

5fl 

a 

05 

2 

65 

I 

38 

1 

15 

i 

18 

1 

21 


h SB'S 
71 U 
71 sa'4 
71 22 S 
71 22-2 
71 ia*0 
71 10-5 
71 18'4 
71 18-1 
71 04 
71 oa*» 
70 60*2 


Whitby .... .. 

York... 

Calderstone#. 
Scarborough 
Coed Dim . . 
Birkenhead.,.. 
Flamborough,, 
Doncaster . . 
Sbefflield .. , 

Birtninghain. . 
London., , 

St Clairs. 


Lut. 

I^og 

iAug!?b7. 

ii 

sfo 

d7 

h 

Jf79 

68 

6B 

1 06 

70 

48 4 

68 

28 

a 53 

70 

485 

61 

17 

0 21 

70 

41*8 

68 

11 

8 12 

70 

40 0 

53 

24 

8 (K) 

70 

30 4 

54 

08 

0 08 

70 

.'Hi 9 

58 

81 

1 07 

70 

80‘2 

53 

22 

1 81 

70 

20*6 

52 

28 

1 6a8 

70 

07 2 

51 

82 

0 11 

80 

10 2 

50 

44 

1 08 

60 

01-2 


uiusu weiuy-iour results by the method of 

following values: a-- + >2658 
flTr. /a’ ’‘*»0^'890} and 8*.70° Sy-l on 

August, 1837, at the mean geographical position of 
which the Latitude is 58o 49', and thelon^tude 2° oi 


0/Mcri;rt/ioiM.-In this cxt(-nsi^ o series no less 

and \LT‘rn designated as liL 1 

^ P> ^ were four-inch needles mailr^ htr 

KsTL? rTr3 r1”r by the rema ndw 

iiJj»,K L,4, R3, R4, R5,Re, R7, w l,andW2. were «?*•. 

wSt^S R 6 ® in a circle by the same 

n St . K 4, K 5, li 6^ R 7, W and W 2^ were fitted with revol- 
vii^ axles, and were found on trial to give accordant dins 
different positions of the axle : each observation with them re- 
corded in the following tables is a mean of the usual ciirht 
positions. For these needles, consequently, no corrections 
are applied, and it will be seen by the obeemtiAs at West! 
bourne Green in June, July, and December, 1838 that all 
these needles gave very neaily the same dip when used under 
w® Cttcuwstaucos of tune and place. TLir mean result at 
Westbourne Green has been emploved bv Gani’^n p “ 
standard to ^pish comotiow Ir ^ X?nSles^hich®he 
l.d .mpWd „d «, wMch^wX" 

equal confidence. Of these, RL 1, R L 2 R L t n t^7 
used for the intensity as well as for the dL^and^tbetr uSm® 
tlwelore, were not reversed. Thev were . POms. 

R L 2 was+ 8 , and that for RLS and R L 4,+ 16. ^ 
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The remaining five needles were observed in Ibe uhhiiI eight 
positions, but in consequence of imperfect wirkiimnship re- 
quired corrections, which, by comparison wlUi the stniulunl 
needles, were assigned na fallows : 

J =+7 C 2=+5 tt 3*-8 

Css-h® C 3 s= + 8 

Wherever these needles are employed, tin* proper correetiona 
are applied in a column in the tal>Io headed “ correcleil tiip." 

Tablm XV. 

Captain J. C. Rosa’s Ohservatlona of the Dip. 

iHim. D«te Hour, j J 4*"**’°^ ! ****" 1 '"iSs'*"* i j oJm^iIuh 


Aug. 9 1 0 r.w. 

8 0 ».ii. 


10 1 lOr.M. 


J • 89 81*8 
fi9»4« I 
C • «» 01 
A «0 8 H 

III. I fill nr » 
ai, 9 ^ «H ftti I 
€<• 89 
geo 17*8 


July 81 8 
— 80 1 


*M. 0 

r.M. nt I 


« «8 88>4 
g 69 414 

as na i 


lOrtington 


Sunwnglwn. 


HI. 91 «» lO'l 

!7 S .lOr.M Rl- 9 (W 7 8 

{8 10 .ioa.m. hi. 1 no im 

10 S 80A.H. J « 60 04 

g m as a 
8 A.H. a • as 8s>8 

fl 60 IM 

Noon EL I m 

EL 0 m nj H 

I & l&fM. HL ! 60 40*H 

0 5 EL 0 m 06*0 

Noon C « 60 06*6 

6 60 40^ 

6 40r.K J rnmifii 

»mu*§ 

4 Noam HL 0 60 60 

0 aOr.M. EL 1 70 16 

1 46 0 # 60 u n 

A 70 6*0 

4 0 J n 60 06 

4 70 16 

7 1 0 fM. EL 1 70 10*6 

0 00 EL 0 60 17*6 

4 0 C # #0 64*6 

& 70 01*6 

8 4 miM. J # 70 04*0 I 

a m 66 *41 


& 4*0 

60 II I 
60 L1‘0 

m U 
m 10*0 

60 0Jl*6 
60 0.1 

68 47*4 
68 65'4 
68 00*0 

m MH 
m m*i 
m 66*6 

70 4 
60 64*6 

m 61 

70 6*7 
70 8*1 
70 m 



m 80*8 

60 40*1 
60 48*6 

70 7 

m 66*6 

60 6B 

70 11*7 
70 tm 
70 7‘i 
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Station 

Date, 

Hour 

i 

Polea 
« (UreK't, 
^ rovemea. 

Wm 

Correctei 

Dip. 

^ Mean Dip 

Obwrvatlon 

Birkenhead,, 

1837, 
, Sept, 1 

h m 

3 3 30f.m 

, RL 

fo 2's 

fo 8'7'1 





11 

4 45 

0 SOa.m 

RL 
. C 

70 4«'2 
- 70 20-2 

5*0 ^01 

> 




Noon 

J 

/3 70 4fi-l 
* 70 S2-» 

70 32 6 

70 34 6 

i- j56-2 

In t'’® garSffli 





/3 70 0 7 

70 26 8 

70 33*8 


of the Hotel, 

Dougjas, (Isl( 

— 2] 

11 A,M 

RL 

71 22*9 





or Men) 


« SOp.M 

2 () I> M 

RL 

C 

71 S07 
« 71 2 

71 21*8 

71 24-8 





4 0 jp,w: 

J 

;3 71 30-2 
« 71 S6-7 

71 161 

71 18*1 

>■ 20*8 

In the grounds 

Birkenhead, , 




fi 70 48 3 

71 11 

71 18 


ofCwtleMo. 

na. 

Oot n 

Noon 

1 30 r.M. 

0 

« 70 18-3 
H 70 48 i> 

70 31*6 

70 33*6 

"v 





J 

« 70 51 4 






s 15 r.M. 

RL » 

It 60 58-8 
70 28 

70 25 

70 32 

WO 353 

Tn the gardeij 
of the hati 



2 43 VM* 

Six. 1 

h 45*8 

70 87‘4 

73 40-4 


Pwllheli 

14 

10 45 a.m. 

c 

• 70 22 1 



J 




1 r M 

J 

/S 70 38 7 
« 70 44 1 

70 30 4 

70 32-4 





2 10 r.M 

RL 1 

^ 00 5h»0 
70 40 

70 205 

70 27 5 

‘70 325 

In tlie garden 

Marlborough, 


2 50 i»,M, 

RL 2 

70 29 

70 34-5 

70 37-5 

J 

of the Fowl 
Crottiea Inn, 

-- 17 

1 r,sif 

C 

« 89 8 






2 80 r M. 

jr 

D 39 33 
a 69 40’7 

39 91 

69 98 





3 50 pm. 

RL 2 

H 68 578 
69 122 

69 19 

69 26 

‘69 26-4 

In the wood 

Clifton 


4 80 

RL 1 

69 36 

09 24-2 

80 27-1 


S. W of the 
Castle Inn, 

— 21 

3 50 pm 

C 

« 89 17 7 





— 22 

10 45am 

J 

/3 69 43-9 
« 69 50 3 

80 308 

89 32 8 





1 PM. 

RL 1 

|3 69 l-S 
69 47-2 

60 35'8 

60 32-8 

- 69 34 ] 

tn the garden 

Pembroke 


2 10 PM. 

RL 2 

69 19 6 

69 38-4 < 

69 S6-4 


of the Eoytd 
Oloucetter 

— 25 

2 30 p M 

C 2 

« 89 38 1 




Hotel, 


m) 

LO A.M. 

J 

/3 89 594 1 
* 70 9 6 

SO 487 1 

59 63-7 ■] 

1 



1 

LI 80a,m:,. 

RL 1!' 

^ W ' * 

S9 48-2 ( 

59 55*2 1 

1 

W9 56 9 I 

n the garden ; 

Swanslt 


0 80P.M, 

EL 2 

39 43^ ( 

9S 8S^ ’( 

59 SH j 


oftheCragon 
Inn, Peni« 

--27] 

10 20a, M. 

C 2 

a 69 5-3 




brokeChurcl 



0 SOp.M 

J 

P 70 9-9 ( 
• 70 2 8 

J9 37 6 < 

59 42-6 ' 

1 

North (mag.) ' 
half a mile 



1 40 pm 

RL 1 ' 

8 39 204 ( 
69 564 

59 41*6 ( 

59 48-6 

‘39 4e-7 C 

►n the $and% 



2 20p,m. 

RL 2 

69 85-2 ( 

59 45 8 ( 

59 48 8 _ 

1 

I 

i ‘ 

ibout half a 
mile west of 
ho Pier, 
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eighth JlEPORT— 1838. 


Southsea 


London* 




Date Hour 


3 Poles L 

I a? direct. Mean 

J25 p reversed Dip 


1838 li m I 
Dec 811 20am 


1 20 pm 


C 2 a 68 2i 4 
i3 69 25 8 
J as 69 17 
/2 68 30 6 
RL 2 68 49 2 

ItL 1 69 8 4 


68 53 6 68 58 6 


68 538 69 08 


68 58 8 69 1 8 


Guildford , 


■12^ PM I 


3 30 p M 


-1311 am 


C 2 a 68 20 9 
/3 69 33 7 
J at 69 20 1 
(i 68 36*9 
KL 2 68 54 

RL 1 69 14*8 


68 673 69 23 


68 585 69 5 5 


69 4 4 69 7 4 


Mar 6 1 pm 


— 8 3 PM 


I April 10 1 50 pm 


• 25 11 20a m 


C 3 ac 68 33 6 
^ 69 40 7 
C 3 as 68 33 3 
0 69 41*6 
C 3 a 68 36^ 
A 69 41 2 
e» 68 36 
0 69 29 
R 3 as 69 56 1 
/8 68 49 8 
RL 3 69 3 7 

RL 4 68 54 5 


69 72 69 15 2 


69 75 69 15 5 


69 8 7 69 16 7 


69 2^ 69 10*5 


69 229 69 14 9 


68 59 1 69 15 1 


Margate. * 


■I7U pmJ 


4 20 p m 


RL 3; 68 4t 

RL 4i 68 378 
R 3 as 69 32 8 
0 68 32 2 
C 3 as 68 18 
0 69 22 6 




69 25 68 54-t 


68 50 3 68 58*3 


— 27 2 30pm 


4 10 p M 


— 28 10 A.M. 


RL 3 70 33 7 

RL 4 70 235 

R 3 as 71 19 7 
0 70 17 
R 3 « 71 27*8 
0 70 25*2 
RL 3 70 34*5 

RL 4 70 28*2 


70 28*6 70 44 6 


70 48*3 70 40*3 


; 70 56-5 70 48*5 


Scarboron^. ]V|^y i 1 40 


70 31 4 70 47 4 


RL 3 70 325 

RL 4 7^ 21^ 

0 74 


[ 70^*1 7#^#4» 






3 9 I5a.m 


RL B\ 70 27-4 
RI#4 70 213 
R 3 a 71 24 8 
0 7f 5*4 
RL 3 7% 27*3 

RL 4 7# 


70 24*4 70 4(HI 


70 45'-l 70 37^} 


(70 23 170 39 




69 0 4 In the gar< 
of the Bi 
Hotel 


69 5 1 Inafieldjo 
mileeastofi 
Town Hah 


69 14 7 Westbourni 
Green, H- 
row Road 


68 572 fft the gard 
of the Hope 
Anchor Ir 


70 45 2 In the gard' 
of the Crc 
Keys Hot* 


70 43 In the garde 
i of the Bn 
Inn, & do 
to the Ke 
Church 


To 388 In the garde 
of the Ste 
_ Inn 
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Station. 

X)at«« 

Hour. 

T 

m ilir#ot, 
rttv«*r«ea« 


l«P 

Umn !>ip 

Piaoff 

Wadworth . 

1838 
May 9 

h m 

8 IOa.m 

1 30pm. 

It 3 

HL 3 

. ii>3 

/> ttU .1H (I 
70 LKI 

jh aS 11 

5^1 87 0 

. f» 87 5 

tf* i<*p irmiml* t»f 
\% MtwriiffbMRlI 




ut * 

70 7*2 

70 11 t 


70 27’ I 


Ih0 of U, i. 

Notungham... 

— 12 

Noon 

1 20pm, 

II 3 

EL 3 

. 71 as 

^ 88 4S-7 

70 4’4 

70 24*7 


70 16*7 

1 

1 (W ta-a 

thurrn, 88}' 



EL 4 

60 33 1 

(18 58 8 


(IB 15 8 

J 

i| 

In M itiir«tnn mi 


Louth . ♦ » • 

— 10 

7 16a.«. 

9 SUam. 

a 3 

EL 3 

« 71 12*2 
60 46*2 
70 4*» 

7«1 20*2 


70 2i*2 

1 70 10 5 

< 

t^nilh { huffh. 
It \\ 1 tftiM J 



UL 4 

88 885 

• 70 M'$ 
a 88 IS’T 

70 17 


70 17 7 

j 

In <tin tfnrtltm tw 
thn VVtml fwwk 
littf.lOvnr hwn* 


Cromer. 

21 

8 AM. 

E a 

m 36*8 


60 48 B 

1 mi ifl 1 



4 50p,m. 

RL a 

60 81*« 

08 87 a 


<10 13 3 i 

In ihi> iTMnlwt ti( 




UL 1 

«!l SWK 


1 

V liwn f« Ihn 
t h«r*t» 


1 

Lowesiofio . I 

~ 2i 

3 i* M 

U 3 

4| 

j 70 U*l 
f 68 37 4 

60 35 0 


(18 87 8 

1 

grmtmR 



6 30r,M, 

RL 3 

88 16-7 



1 60 20 2 



EL 4 

60 12*1 

60 14*4 


m m*4 

J 

of ill# HiiOull 

Harwich ...#♦» 

— 28 

a 20 p.m. 

E a 

« 70 2 
/3 68 4L0 

60 21*0 


60 13*0 





3 r,M. 

UL 3 

1 68 36*3 





fnOf«grmincl« 



RL 1 

60 O.'j 

68 50 0 


(i!i la-K' 

> (18 15 1 


^ 29 

3 l*,M, 

UL 3 

60 3 6 




1 

Ilf t|i« Whlip 


UL 4 

68 37 2 

60 0*1 


60 16*1 

J 

littfi# Irm. 
U mll^n wiwt 



London, , 

June 16 

1 13 p.m. 

W 1 

« 60 11*7 
il 62 20*7 

60 16*2 

1 



af Itifwirh, 



8 10 

w a 

« 60 ia*2 
^ 60 12*6 

60 120 






July 6 

3 40p.m. 

a 4 

m 60 16 1 
/I 60 11 3 

60 13*7 







7 P M. 

R n 

« 60 11 



.60 14*3 


WnitlmtirifiP 




/J 60 116 

60 1 2*8 




Oretn, llir* 


— 7 

Noon 

H 6 

i i» 60 10 1 

^ m iH 

60 14 




mw lltiftO. 



2 lOp.M. 

, R 9 

^ m m I3«i 
^ ^ 17 

m 16*4 






— 7 

' 5 f.M. 

. EL 3 

t 60 8*21! 

\ 






1C 

> 6 P.M. 

. RL 4 

i 68 51 6 

68 5M 


60 13*4 



Newcastle,. , 

. Aug 26 

\ 2 P.M, 

, E ( 

1 « 71 10*i 
A 71 16*7 

1 « 71 18*4 

71 13 6 



1 




4 P.M, 

. E 4 



1 71 li 

fn Mr, K^w» 
t€i«*i tiumery 
froutiilii. 

/a 71 n*4 

71 12*4 







J 
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Station 


1 


d 

Polos 


Date. 

■■ 

Hour. 

1 

et diroot* 

^ revoraotl 

Moan. 



1888 

h 

m 




Stonehouse . 

Sept 1 

2 

45 p M 

11 6 

« fl l'7'.T 
/3 71 27 8 

7°i ah 



4 

15 P M 

R 4 

« 71 255 
/3 71 2G4 

71 25 9 

tiondon. . 

Doc. 4 

10 

45am 

R 4 

OG 10 8 
G9 11 7 

GO 15 4 



0 

80 V M. 

R 5 

« GO 88 
09 17 4 

69 12 8 


— 10 


Noon 

E G 

d m 128 
/3 09 19 0 

69 15 9 



2 


R 7 

« 69 13 9 
/3 GO 14-9 

69 14 4 


Corroctoti 

J)il) 

Moan Rip 

Place of 
Obaervation 




^71 24 1 

In tlie grounds 
of Stonehouse 
theseatofCol 
Sir Hew Dal- 
gmpR Ross, 



- oa 14 07 

'Westbouriie 
Green, Har 
row Road 






Table Xyi. contains the latitudes and longitudes of Captain 
Ross’s stations, with the mean dip at each station reduced to the 
1st January, 18S8, being the midale period of his observations 

Table XVI^r 


Station 

Lat 

Ixmg 

Rip, 

l hUl 1H1B 

Station 

r.at. 

Long, 

Rip* 

1 Jan IH38 

Berwick . 
Bbonehotuo « 
tloitglas . , 
Newcastle 

York 

Scarborough 
Bridlington « 
Birkenhead , 
Pwllheli 
Wadworth 
Louth 
Nottingham 
Stafford ... 
Birmingham 
Pembroke . 
Cromer ... 
Swamea ... 
Xhfmttf ... 

A 45 
54 55 
54 10 
54 58 
58 57 
54 18 
54 08 
58 24 
52 55 
58 28 
58 19 
52 57 
52 48 
52 28 

51 89 

52 5G 

51 36 

52 16 

§ (Jo 

2 44 
4 28 

1 36 
1 06 
0 26 

0 14 

3 00 

4 28 

1 07 
0 0 
1 08 

2 06 
X 53 
4 54 

-1 19 
3 55 
1 08 

fi 43 6 
71 25 7 
71 19*6 
71 140. 
70 46 o' 
70 48‘8 
70 89 6 
70 85 1 
70 82 0 
70 26*6 
70 18*6 
70 15 4 
70 090 
69 59*7 
69 55 5 
69 47 0 
69 463 
69 403 

Ilfracombe ... 
Clifton..... 
Liowestoffb . . 
Marlborough ♦ 
Padatow ... 
Bushy .. 

Laiura End . 
Exeter . 
Harwich .... 
Falmouth 
London .... 
Sahabury,.,,., 
Weymouth ... 
Plymouth ... 
Guildford . 
Southsca .... 
Margate ..... 
Tortington ... 

5°l l'2 

51 27 

52 28 
51 25 

50 38 

51 38 
50 05 

50 48 

51 56 

50 09 

51 32 
51 04 
50 37 

50 28 

51 14 

50 48 

51 28 
50 50 

S 00 

2 85 
-1 50 
1 43 

4 56 
0 22 

5 40 
8 31 

-1 13 
5 06 

0 U 

1 48 

2 27 
4 07 
0 34 
0 58 

-1 23 
0 34 

ih 86 5 
69 83 5 
69 80 2 
69 24*9 
69 24*8 
69 23*6 
69 183 
69 17‘1 
69 16 4 
69 15*8 
69 15 4 
69 14 3 
69 065 
69 06*0 
69 05 0 
69 00 2 
68 57*9 
68 55 0 


If we combine the results at these thirty-six stations by the 
method of least squares, we obtain the following values : 
a?sn + T974; ^ssi—'Slldj Ms=— 68°54'; rs*(>''548; and 
fiaaea" 53^-4 at the mean geographical position of 52® 16' N., 
and 1° 55' W. 

Mq/jor Sabine’s^ Obseryahoiis . observations were 
made at fifteen stations, with a 9-jp*inch circle, and two needles 
by Gambey, (Table XVII.); and at twelve stations with a circle 
of Nairne and Blunt of 11 inches in diameter, and a needle by 
Robinson, designated as S (Table XVIII.) 
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Table XVIL 

Major Sabine’s Obseivations of the Dip with CInptuin 
Fxtz Roy’s Guinbey. 



Tulm 
« airtHit. 

/i rovemoa. 


IfUruM «t 
SIa(Umi 


IMfti r.f 

(ll»««rvaUuit 


jitington 

Aug 15 



— 15 


irkenhcad 

Sopt 17 



— 18 


berysthwitli. 

21 

1 1* M 


--- 21 

2 r.MC, 

unraven 

— 26 


Cabtle . 

-- 26 



— 28 


>rtxngton 

Oct 10 



— 17&19 





/3 OiJ 1 j 
«i 70 SO'O ) 
/5 70 4(H> J 
SJ « 70 ?J. 10 l 
/J 70 36 7 J 


/J 70 

1 « 70 S0*S 1 yrt AO.mj, 

i3 70 170/ 

1 

/3 6<) 10 0 / *** 

Jj • 60 4iJ 7 I ija *« ijR 
#^60 4H*6/ 

S l• 69 4S•61 ^1 

/i 60 48 *» / ^ 


66 60*05 
66 50*3 
70 35*3 
70 at 65 
70 S 8 * 8 S 1 
70 S 13-60 J 

60 46 0 


< 1 h IfitlmgmuriOii 

of WOiljim 

70 ar» t Ckrtii'u «f Uw 
iiiiU L 


70 03 5 Oti « hill north 
of th« town 


60 46 7 


Intliagrounai 
ofOif} E»rl of 
thtnmf»tu 


/t$B 60*6 


-17&10 S 06 66 Hi 

/3 68 66 i 

Nov 2 3i pfti 2 «6H61 1 1 
/3 68 6t I ] 

— 7 IJ r.M 2 « 68 6l-6' 

/3 68 53 0 

— 6 3 1 « 08 64*0’ 

i» 08 40*6 


6861*0 t 
68 62 6 t 


66 54*6 Inthogroonilfk 
of willium 


68623 f UJH 52*3 tin, tttnl h*»* 
I in*«lh iho 

6 H 6 l *0 t J cimt., 




tffcnFsPark, 
London . 


0 3ip*M I « 60 00*0 

/3 60 <K1 6 j 

11 2 « 60 0t*l 

^ 60 OJ 7 

16 2 -• 1 

0 

16 2 -*00 20*71 

/S 00 25*6 


6005 3 
60 02*54} 
0023*0 f 
0023*1 11 


vTronchurd July 10 Noon 2 -» 60 !3*01 

0 60 23 2 f ^ 

• 21 11 A*M. 2 ** 60 17 0 1 iitj[l OiliO 
0 (HI 22 * 5 / 


00 02*0 Pi^*hl h**hin 3 
Mnrlutt IVr- 
rniv* 

00 23*6 tn Mr* J«n« 
kinii% tntr 
nvry gnHiniU 

60 ton Inthv gtotitiili 
of W. tin. 
ring Clniild. 


Obwved by ViKount Ailnrc f ObtcrviKl Iti varloii. nxiiiitiili* 

t Obwrved ill vaiioti» MliHiitliH, 

§ In various azimiitim Ob«arv»r», Ca|ii. 4«lm«m, 11. N., nmt M.ijnr !>aj„ii*, 
I Obwncd by Capt. Joliiwoii and SInlur Sabine, 

VOL, VII, 1838. 0 


m 


BIOHTH REPORT — iH.Jfi. 


Htltniburg.. 
Jordan Hill , 


■Wofctwar 
Park „ 


Dtttr 

l| 

Hmir 1 If dlmt, 

7, 6 rovrnwil, 

1H6H 


July 30 

o 

1 ) A.M. n « mi ou n 


A 63 14*7 ; 

Aug* 16 

3 r.M a 


0 71 1*0 r 


n r.M. a « 71 oriKl 


0 71 13*3; 

- B1 

3 r«. a • 71 88-81 


0 71 33*3/ 

Sopt 2 

a FM. a . 71 iH-»i 


0 71 20*3 r 

^ 10 

SJa.m, » n 73 14*81 , 


0 78 18*8/ - 

-- 11 

4i r.M* 8 l•78l8*6’l, 


0 78 15*0 • ’ 

_ 16 

8 « i , 

j 

0 / ^ 

«« 16 

8 « 


0 i ' 

— U 

8 W 1 a 


0 * ' 

Got. 8 

8 r.M* 8 . 


0 69 00*6/ ’ 

— 16 

4i r.M, 8 18 69 14*71 , 


0 60 18 8/ ^ 


UpAn at ihf* 
iuUtJftii 


Hspt of 
<>t»trv«Uott 


13 ’H 
7^in'4* 
73 11 I** 
73 I 5 *H* 


dil 1 1 '{) In ih« ground* 
«f Eobfrt 
W«r« Fox, 
Kmi* 

71 IM FbldiiKjuthof 

ih# town* 

71 mHi In Mr* Now. 

fonV niirswry 
grounclx* 

71 33*0 Inihtgroundi 
of tht Dukt 
t)f Northum* 
(wrlnnfla 

71 13 0 Inthogmund* 
ofCoUinol Sir 
Hfw mu 
^mp!« Ito**, 

73 170 FitldinitrtlJt 


► 7i 14*0 Intlitftroyndi 
of Jimtt 
Smith, Enq, 

63 06 70 Xnthogroundi 


63 I6'40 In tbo gardtn 
ofthtAliOt* 


• ObwMd by ArdiSkaM toltb, Eaq, 
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Table XVIII 


Major Sabine’s Observations of Dip Needle, S 2. 


Date 

Hour 

Obser- 
ved Dip 

1837 



May 17 


69 05 8 

— 29 


69 04 8 

Aug 5 


69 15 7 

— 5 


69 06 7 

July 27 


69 26 3 

— 27 


69 29 8 

Sept 1 9 

4 PM 

7034 2 

19 

5 PM 

7034 7 

— 21 

llj A M 

7035 6 

— 21 

Noon 

7035 4 

— 22 

6am 

70 12 6 

— 22 

6f A M 

70 12 9 

— 23 

2 PM 

7015 2 

23 

2f P M 

7011 8 

— 25 

2| P M 

6958 8 

— 25 

3^ p.!W^ 

6957 9 

Oct 3 

P M 

6955 5 

— 15 

4 PM 

6907 9 

— 19 

IH M 

6904 3 

Nov 2 

2 PM 

69010 

— 3 

3 PM 

6903 8 

— 6 

2 PM 

69018 

— 9 


69 08 2 

— 10 

11 A M 

6912 6 

— 14 

H P M 

69 26 9 

— 14 

2ipM 

6927 2 

— 14 

3 PM 

6934 2 

— 16 
1838 

2| P M 

6930 6 

Sept 13 

1 PM 

72 22 0 

— 13 

2 PM 

72 20 8 

Oct 13 

1^ P M 

6924 0 


Station 


Mean 


Corrected 
Dip 


Place of 
Observation 


Tqrtingto 


Westminster 
Shrewsbury 

Aberysthwith 

Brecon 

Merthyr 

Dunraven Castle 

Tortington 
Dovet , 

Margate », 

;legent*s Park 
London 

[Jordan HiU 
Kew .. . 


k72 21 4 
69 24 0 


6S 58 65 


69 18 55 

79 24 85 

70 25 9 
70 03 15 
70 03 9 

69 47 8 

68 56 5 

69 52 6 
69 00 8 
69 20 12| 


72 11 8 
69 14 4 


In the grounds 
of WilhamI 
Lceves, Esq. 
Cloister Gar« 
dens 

Fields near tbe] 
House of Industry 

Hill north of tliej 
town 

Garden of the| 
Hotel 

Mr Thompson’s| 
giounds 

In the Castie-I 
grounds 

In the grounds of I 
W Leeves, Esq. 

On and beneath 
the ChlTs. 

Field behind Ma- 
rine Terrace 

Mr Jenkins' 
nursery- 
grounds 

In the grounds of I 
J Smith, Esq 
In the gardens of| 
the Palace 


Note on the correction applied tn Tables XVIII to the Dips 
observed with S 2 This needle being employed foi the statical 
measurement of the variations of the intensity, the poles were not 
reversed in the dips obtained with it The ^'obseived dips” in 
Table XVIII aie consequently a mean of foui positions only of 
the needle and circle ; namely, of the circle in the azimuths 0° and 
180°, and the same repeated with the needle leversed on its sup- 
ports, both ends of the needle being read, and ten readings taken 
m each position There are twelve stations at which the dip was 
thus observed with S 2 , at eight of these it was also observed 
with Gamhey’s instrument, m which the poles of the needle were 

o 2 
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reversed, and the obseivation was consequently complete. At 
the other four stations Gainbey’s ciicle was not employed, and 
we have to deduce fiom the observations with S 2 the dips that 
would have been shown by a needle with the poles reversed. In 
the report of the Magnetic Observations in Scotland, (B. A. re- 
ports, vol vi page 98,) a correction for this pin pose was de- 
rived from a comparison of results obtained at Lirneiick with 
S 2, and with a needle on Mayer's principle, used in a ciicle 
of Nairne and Blunt's ; and we have here observations at eight 
other stations, furnishing materials for a similar comparison 
between the results of S 2, and of Gambey's instrument. 


Tabee XIX. 


Dips observed 

Error of 
S2 

No of 

Sets 

Weight 

nnf 

w+n' 

=N 

eXN 

S2 

Mayer or 
Gambey 

= c 

S2 

— n 

Mayer or 
Gambey 
= n' 

h 14 63 

7°1 03 27 

*• 

+1136 

10 

5 

3 3 

3749 

69 112 

68 59 6 

+116 

2 

2 

1 0 

11 60 

70 35 45 

70 23 5 

+1195 

2 

2 

10 

1195 

69 57 4 

69 45 7 

+117 

3 

3 

1 5 

1755 

69 061 

68 54 8 

+113 

2 

10 

17 

19 21 

69 02 2 

68 52 3 

+ 99 

3 

5 

1 9 

18 81 

69 10 4 

69 02 9 

+ 75 

2 

5 

14 

10 50 

69 29 7 

69 23 8 

+ 59 

4 

8 

25 

14 75 

72 214 

72 143 

+ 71 

2 

4 

13 

923 

69 24 0 

69 16 45 

+ 755 

1 

1 

05 

3 7B 






161 

154 87 


station 


Limenck* 
Tortington (Aug ) 
Aberysthwith 
Dunraven Castle 
Tortington (Oct ) 
Dover 

Margate . . 
Regent’s Park 
[Jordan Hill 
Kew Gardens 


Mean error of S 2 when the poles were not reversed 


+9 6 


* The observations at Limerick with S 2 and Mayer’s needle have been already 
detailed in the 6th Report of the Bntish Association, page 98 As the comparison 
of their results is slightly affected by employing a different rate of annual decrease 
for the purpose of reducing the observations to a common epoch, they are stated 
afresh 


mem 

Date 

No of 
Sets 

Observed Dip 

January 1836 

Mean, avowing 
weight for the 
number of Sets 

S2 

July 1835 

4 

7°1 16 93 

7°1 15 83 

1 

— 

Dec 1835 

3 

71 14 6 

71 14 5 

0 / 

— 

Feb 1836 

1 

71 13 4 

71 13 7 

^71 14 63 

— 

May 1836 

2 

71 12 0 , 

71 129 

J 

Mayer 

Nov 1833 

2 

71 117 

71 06 6 

1 >7 *1 /V rk 


May & June 

3 

71 00 05 

71 0105 

wl 03 27 


1836 
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A coriecnon is theiefoie requiied of— 9' 6 to all the dips 
observed with S 2 The application of this correction pio- 
duces the final column m Table XVIII., entitled ^^Coirected 
Dips/’ 

In Tables XVIII. and XIX , we have, then, the dip obseived 
at fifteen stations with Gambey, and at four additional stations 
with S 2, making in all nineteen stations, which are nisei ted 
in the following table with their geographical positions, and the 
dips reduced to the mean epoch of the observations themselves, 
VIZ. the 1st January, 1838 


Table XX. 


station 

Lat 

Long 

Dip, 

Jan 1 1838 

Station 

liat 

Long 

^ Uip, 

Jan 1 1838 

Alnwick 

0 / 

0 / 

0 / 

Dunraven Castle 

0 / 
51 28 

§ 37 

6°9 45 0 

Castle 

55 25 

1 42 

71 24 2 

Regent’s Park 

51 34 

0 10 

69 23 5 

Stonehouse 

54 55 

2 44 

71 21 1 

Lew Trenchard 

50 40 

4 10 

69 20 3 

Whitehaven 

54 33 

3 33 

71 12 4 

Kew Gardens 

51 29 

0 18 

69 18 3 

Newca'itle 

54 58 

1 36 

71 10 6 

Westminster 

51 31 

0 07 

69 17 5 

Birkenhead 

53 24 

3 00 

70*54 4 

Falmouth 

50 09 

5 06 

69 13 3 

Shrewsbury 

52 43 

2 45 

70 24 2 

Woicester Park 

51 23 

0 17 

69 08 6 

Aberysthwith 

52 24 

4 05 

70 22 8 

Margate 

51 23 

-1 23 

69 02 6 

Merthyr 

51 43 

3 21 

70 03 2 

Tortington 

50 50 

0 34 

68 55 5 

Brecon 

51 57 

3 21 

70 025 

Dover 

51 08 

-1 19 

68 519 


Combining these by the method of least squares, we 
obtain the following values ^=:+ 2305 , 498 , 

— 65° 08^, r= 548 , and 3=69° 56' 6 at the mean geogra- 
phical position, of which the latitude is 52° 18', and the longi- 
tude 1° 59' 


If now we collect in one view the seveial values of u and r 
which have been thus obtained fiom the observations in Eng- 
land, we have as follows 


Table XXI 


Observer 

No of 
Stations 

Mean Geographical 
Position 

Values of 

Lat 

Long 

u 

r 

Fox 

29 

0 / 

62 45 

§ 4'9 

o / 
-62 41 

0 580 

Lloyd 

14 


1 43 

-63 15 

0 644 

Phillips 

24 

53 49 

2 08 

-63 14 

0 590 

Ross 

36 

52 16 

1 55 

-68 54 

0 518 

Sabme 

19 

52 18 

1 59 

-65 08 

0 548 
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If we regard the several values of « and > as entitled to 
weight propoitioned to the number of stations of which each is 
the representative, we obtain -65'’ 05' and 0'-575 as the mean 
values of u and r derived from the English senes, corresponding 
to the central geographical position 52° 38' N., and 2° 07' 


Suction II. — Scotland. 

Observations of Caj>tain J C. Ilosi ,. — These observations 
were made with Robinson’s six-inch circle, and the needles 
R 4, R 5, R (>, and R 7, which hav(‘ been already described. 


Table XXII. 

Captain J. C. Ross’s Observatiqiijs of the Dip, Scotland. 


Station 

Date, 

Honr 

1 

JPolea 
•* direct, 

$ revened. 

-Mean. 

Mean 

Dip* 

Place of 
Obaervatlon 


1838. 








Aberdean 

July 18, 

4 KU. 

E 4 

• S8*r 

O f 


0 / 






0 72 25-7 

7227 2 

1 


In a Aald 



1 PM. 

E 5 

M 72 SO 



17227-8 

ond mile 





ff 72 2S-8 

7227*2 

J 


south of the 

Lerwick . 

24 

Noon 

E 4 

« 73 50 3 




city. 





0 73 43 3 

7348 8 






2 15 p.M, 

E 5 

73 43 









0 73 4l’G 

7342 3 





— . 25 

Noon 

E 6 

« 73 41‘8 









0 78 404 

73 441 



Oardie 


^ 27 

Noon 

E 6 

« 73 44 8 



•7344^0 

Housei Bms* 





0 73 47*8 

7348 3 



sa Island. 



1 40 I* M, 

E 4 

« 73 48*9 









0 73 43 3 

73 481 






3 IVM 

E 5 

« 73 43 ^ 







i 


0 73 41 

73421 

- 
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« Foies 
g a. direct. Mean 
% 0, reverbed 


Mean Place of 
Dip Observation 


Kirkwall 


1838 h m 
July 31 1 0 r M 


6 40 p M 


o / o / 

R 4 « 73 24 7 

73 20 173224 
R 5 a 73 20 4 

iS 73 19 4 73 19 9 
R 6 « 73 16 9 

73 21 1 73 19 


In the garden 
. of the Gale- 

^3 20 4 doman Ho- 
tel 


Aug, 8 Noon 

2 PM 


GoUpie 


Inverness 


Dunkeld 


3 20 p M 


10 3 PM 
4 30 p M 


13 3 PM 


14 1 20 p M 


Culgruff.., Sept 8 2 pm 
3 20 p M 


Jordan Hill . 


Berwick , 


13 1 15 pm 


— 14 1 15 pm 


— 17 2 30 p M 

— 18 Noon 


20 2 30 p M 
4 20 p M 

21 Noon 

2 40 p M 


R 4 « 73 27 6 

/3 73 18 373 229 
R 5 « 73 15 7 

/3 73 17 1 73 16 4 
R 6 a 73 17 5 

/3 73 23 3 73 20 4 

R 6 « 73 0 3 

/3 73 6 8733 5 
R 4 « 73 7 3 

iS 73 3 2 73 5 2 

R 4 « 72 51 11 

A 72 43 172472 
R 6 « 72 39 5 

jS 72 47 4 7243 5 
R 6 « 72 46 1 

^ 72 49 67247 8 

R 4 « 71 36 4 

iS 71 37 37136 8 
R 6 a 71 31 8 

A 71 37 671 317 

R 6 « 72 15 6 

H 72 19 8 7217 7 
R 4 « 72 21 6 

iS 72 22 8 72 22 2 

R 6 « 71 35 

/3 71 41 6 7138 3 
R 4 « 71 46 

a 71 45 1 71 45 6 

jR. 6 « 72 23 9 

/3 72 23 17223 5 
R 4 a 72 26 8 

/3 72 22 8 72 24 8 
R 5 « 72 22 2 

/3 72 22 2 72 22 2 
R 7 a 72 18 9 

^ 72 24 9 7221 9 


In the garden 
of Rose- 
73 19 9 bank, the 
seat of Mr 
M'Eeay 

Dunrobin 
Castle, E ^ 
73 4 3 of a mile, — 
In the wood 


In the garden 
of the Cale- 
72 46 2 donian Ho- 
tel 


In the grounds 
oi Culgrufl;the 
George 

71 35 7 Clark lioss, 
Esq 


In the grounds 
of Jordan Hill, 
72 the seat of J 
Smith, Esq 


In a garden half 
a mile north of 
it n ^he {scotch 
71419 Gate 


In a planta- 
tion of larch, 
Craigie 
Barns, S W 
72 23 1 by W three 
or four 
miles 
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T able XXIII contains the latitudes and longitudes of Captain 
Ross’s Scottish stations, and the mean dip at each station at 
the dates shoun in the pieceding table The whole inteival 
in which they aie coinpiised is so shoit, that no leduction 
to a common epoch has been applied. 


Tabee XXIII 


Station 

Lat 

Long 

Dip 

station 

Lat 

Long 

Dip 

Lerwick 

Kirkwall 

Wick 

Golspie 

Inverness 

0 / 
60 09 
59 00 
58 24 
57 58 
57 28 

0 / 

1 07 

2 58 

3 05 

3 57 

4 11 

o / 

73 44 9 
73 20 4 
73 19 9 
73 04 3 
72 46 2 

Aberdeen 
Dunkeld 
Jordan Hill 
Berwick 
Culgruff 

o / 

57 09 
56 35 
55 54 
55 45 
54 58 

0 / 

2 05 

3 33 

4 21 

2 00 

4 00 

0 / 

72 27 6 
72 23 1 
72 20 0 
71 41 9 
71 35 7 


If we combine these ten results by the method of least 
squares, we obtain the following values t = + 250 , 
y—~ 484, «=-62''39'3 r=0' 545 , and S=72°40'8 at the 
mean geographical position 57° 20"N., and 3° 08' W , and at 
the mean epoch August 18, 1838 

Majot Saivie’s Observations — ^These obseivations were 
made at twenty-seven stations in the summer of 1836, with a 
circle by Nairne and Blunt, and the needle S 2 of Robinson 
The details have been already published in the 5th vol of the 
Reports of the British Association, and need not theiefoie be 
repeated in this place When that Report was published, the 
correction of S 2 was provisionally tahen as —12', it has since 
been more coriectly ascertained to be -9' 5 by a much more 
extensive senes of compaiative obseivations, (TableXIX ) The 
subjoined table (XXIV ) contains the latitudes and longitudes of 
the twenty-seven stations, and the dips, to which the new correc- 
tion of —9' 5 has been applied As the whole of these obser- 
vations were compiised vnthin an interval ol six weeks, no 
reduction to a mean epoch has been thought necessary 
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Table XXTV. 


Station 

Lat 

Long 

Dip 

station 

Lat 

Long 

Dip 

Tobermorie 

0 1 

66 68 

§01 

fi 07 6 

Loch Ridan 

55 57 

o / 

5 10 

7^ 16 6 

Loch Scavig 

57 U 

6 07 

73 05 2 

Castle Duart 

56 31 

5 45 

72 15 2 

Loch Slapin 

57 U 

6 02 

73 02 1 

Braemar 

57 01 

3 25 

72 141 

Golspie 

57 58 

3 57 

72 55 5 

Kirkaldy 

56 07 

3 09 

72 10 9 

Inveiness 

57 27 

4 11 

72 46 4 

Loch Gilphead 

56 04 

5 28 

72 07 6 

Artornish 

56 33 

5 48 

72 42 8 

Glasgow 

55 51 

4 14 

72 01 6 

Gordon Castle 

57 37 

3 09 

72 40 8 

Great Cumbray 

55 48 

4 52 

72 01 1 

Fort Augustus 

57 08 

4 40 

72 40 3 

Campbeltown 

55 23 

5 38 

71 56 9 

Rhyme 

57 20 

2 50 

72 25 6 

Blairgowrie 

56 36 

3 18 

71 54 7 

Loch Kanza 

55 42 

5 17 

72 22 9 

Edinburgh 

55 57 

3 11 

71 60 3 

Alford 

57 13 

2 45 

72 21 9 

Loch Ryan 

54 55 

4 59 

71 43 3 

Newport 

56 25 

2 55 

72 17 4 

Melrose 

55 35 

2 44 

71 36 8 

Glencoe 

Helensburg 

56 39 
56 0 

5 07 
4 41 

72 171 
72 16 7 1 

Dryburgh 

55 34 

2 39 

71 33 6 


If we combine these twenty-seven lesults by the method of 
least squares, we obtain the following values x= + 337 j 
2 /=- 461, u=-5^° r=0 57l, 8=72° 18'-7 at the 

mean geogiaphical position 56® 28' N., and 4° 19' W., and 
at the mean epoch September 1, 1836 


Jkfr. Fox’s Observations — ^These observations were made 
with Mr Jordan’s 7-nich ciicle and needle, and are as follows 


Table XXV. 

Mr Fox’s Observations of the Dip in Scotland. 


Station 

Date 

Hour 

Lat 

Long 

Dip 

Place of Observation 

Melrose 

Edinburgh 

Edinburgh 

Linlithgow 

Inverary 

Loch Lomond 

Glasgow 

Moffat 

Gretna Green 

1837 
Aug 26 
— 28 
— 28 

— 30 

— 31 
Sept 1 

— 4 

— 6 
— 6 

11^ A M 

8 AM 

6pm 

1§ P M 

6 PM 

5 PM 

4i P M 

8 V M 

2 PM 

O f 

55 35 
55 57 
55 57 

55 59 

56 15 
56 13 
55 51 
55 20 
55 01 

§44 

3 11 

3 11 

3 37 

5 04 

4 40 

4 14 

3 27 

3 04 

71 38 
71 47 
71 53 

71 59 

72 7- 
72 15 
72 5 
71 40 
71 29 

East of the Abbey 

Gard opposite Princes St 
Botanic Garden, 

Near ruins of the Palace 
In the Park 

Lakeside near Tarbet 
Botanic Garden. 

Near the Inn 

Behind the Inn 
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The portion of countiy over winch these observations extend 
IS too limited to afford an advantageous combination for the 
deduction of the values of u and r\ I have theieforc combined 
thein with my own twenty-seven results m Table XXIV., 
foiming an united series of thirty-six stations towards the final 
deduction of the values of u and r in Scotland, Mr Fox’s ob- 
servations having been previously i educed to September 18.36 
From this combination wo obtain the following values; x=a 
-1--S20; y=- dd?, w=-54°20'; r=0-550; 5=72'’ 13-2 at 
the mean geographical position 18' N., and 4° 10' W. 


If we collect in one view the values of u and r which have 
been thus obtained from the observations in Scotland, we have 
as follows 


Tabes XXVI. 


Obieirver 

No of 
Station, 

Moan Oeoffraphloal 

Valuei of 


Xxing 

u 

f. 

. .. . 

Sftbineand Fox.s . 

10 

80 

86 18 

S 08 

4 10 

-(fa 

-84 20 

0f)45 

0*850 


Kegarding the values of u and r as entitled to weight propor- 
tioned to the number of stations of which each is the represent- 
ative, we obtain -')6° 06', and r=0 '>40, as the mean va- 
lues deiived from the observations in Scotland, and corre- 
sponding to the central geographical position of 56'’ 49' N., and 
8® 89' W. 
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Section ni.--lREi.ANn. 

{Thm Section i» hy the Itee. II. Lloyg.) 

Before entering into the details connected with thiii division 
of our memoir, it will be necessary to make a few remarks unon 
the principles of Uie calculation which has been employed in 
deducing the position of the isoclinal lines from the scattered 
observations. 

If * denote the dip (or intensity) ut iin^ station of observa- 
tion ; that at some near station, which w taken as the origin 
of co-ordinates ; and or and y the actual distiuices (m geogrn- 
nhical miles) between the stations, estimated on the parallm of 
latitude and on the meridian, respeetively, — or the co-ordinates 
of position of the first station referred to the latter as an origin ; 
then I have shown*, (Fifth Report, p. 151) that the relation 
of these quantities is expressed approximately by the cciuation 

» — Mo? 4- Ny) (1) 

in which M and N represent the increase of the dip (or inten- 
sity), corresponding to each geographical mile of distance in 
the two direodbnai. 

In mmloyin^ this equation in the calculation of the isoclinal 
and isoaynamic lines, I had taken one of the stations of ob- 
servation — namely, Dublin — ns the oiigin of eo-ordinateH . ob- 
servation, therefore, gave the values of x and and the equa- 
tions of condition thus obtained were combined, by the method 
of least squares, so as to give the most probable values of M 
and N. In a subsequent application ut this mctliud, (Sixth 
Report, p. 99) Major Sabine adopted a better course, and 
took an arbitrary atation, with an unknown dip and intensity, 
as the origin. x„ was thus unknown, as well as M and N ; and 
the resulting equations gave not only the most probable values 
of the increase of the dip (or intensity) in the two directions, 
but likewise that of its absolute amount at some one station. 

Let this latter quantity be denoted by L, i. e. let x^ m L in 
the preceding equation j then each observation will furnish an 
equation of condition of the form 

L -f Ma. + Ny = x. (it) 

Combining these equations by the method of least squares, we 
have the three following final equations : 

* The notation here u«od is somowhst different iVom that employed in the 
Report Tho variation can cause no embarrassment to the reader. 
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L2(w) + M2(w^) +N2(«;2/) = 2 («;«), 

L2(wa;) + M2(wa;2) + N 2 (w a; y) = 2 (w ic ar), (3) 
L 2 («; 2/) + M 2 (w a; y) + N 2 (w jr®) = 2 (w y «) , 

in which denotes the weight of the determination, and the 
symbol § the sum the n values of the quantities within the 
mackets, M being the numbei of sepaiate determinations Fiom 
these equations, the most piobable values of the three unknown 
quantities, L, M, N, ai e obtained by elimination. 

If the point taken foi the oiigin of the co-oidmates be that 
101 which 

2 (ta a) = 0, 2 (w y) = 0 , 

oi be, as It were, the centre of gravity of the stations, the final 
equations are i educed to 

L 2 (w) = 2 (lu k), 

M 2 (w a"®) + N 2 (w a; y) = 2 (w a? z), 

M 2 (w a; y) + N 2 (ta y®) = 2 (w y »). 

, N being obtained, we may apply 

the equation (2) either to deteimine the value of when x 
andy aie given, i e , to deduce the nfcfst probable value of the 
dip for a given place, — oi, conversely, to infer the i elation of 
X and y when s is given, i e. to determine the equation of the 
passing through all the points given dip In this latter 
application let « — L = K , the equation of the line then is 

M a; + N y = K, (4,) 

X and y being the co-oi dmates, measured along the paiallel of 
latitude and the meridian lespectively On this supposition, 
then, the isoclinal line is a right line, the angle which it makes 
with the meridian is 

( 5 ) 

and the inciease of the dip corresponding to each geographi- 
cal mile of distance, in a diiection perpendicular to the line, is 

V' M® + M® ’(0) 

In this mode of computation it is assumed, not only that the 
portion ot the earth over which the observations extend 
may be treated as a plane smface, but also that the differ- 
ences ofdip (or intensity) are War functions of the differences 
of latitude and longitude,— in other words, that the isoclinal 
and isodynamic lines aie straight This supposition may be 
safely made, whei e the district of observation, itself inconsider- 
able in extent, is remote from the poles of dip or of intensity , 
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for in such cases the curvature of the lines not being rajnd, the 
curve itself may, for a small portion of Us extent, be coiiniuim* 
ed with Its tangent. It suggests perhaps the best mo»le ul de- 
termining with precision the empirical laws of the ihstribuiuni 
of terrestrial magnetism ; iminely, by means of Aiimll grtmjtn of 
obsei’vations, of which will give, by this inetiKHl, not n pusni 
in the curve merely, but a portion of its iaifgefiL 
The extent of the district in which this inetluKl is iiviiiluhle 
will, of course, vary with the curvature of the linei on thif 
eaith’s surface, becoming moieand more limited iis we approach 
the poles. Where the flexure of tlie lines in rapid, and we 
seek, neveithelcss, to combine the observations seatteretl over 
a moderately extensive tract of country, it becomes neeossary 
to obtain some means of pushing the approximation further* 
Such means readily present themselves. Whatever be the 
lawn of distribution of magnetism on the surface of the earth, 
it is manifest that the dipt intensity) at any station is a func- 
tion of its co-ordinates of piosition , or that 


u and /3 denoting the cft-ordinates of the station (in parts of 
radius) referred to some neighbouring station as an origin. 
Accordingly, 

=■=(»> + (k) “ + (^) ^ + i Cf.') “■ '• iu'ff) • ^ 


+ 


^ \d fi* 


) 


•f &c. 


the brackets denoting the particuhir values of the deri\ed 
functions, when a = 0, ^ as The cjuantitien « aiul in tlie 
preceding equation, being small, we may push the npprnxniui- 
tion as far as please, by mchuluig a gH‘ater numb€*r of ternni 
in the development. 

Let the co-ordinates of linear distance be denoted, as befori*, 
by X and y, 


a 



^ #BK ^ • 

r ’ 


r being the radius of the earth. SubHtituilng (hcHe valuer in 
the piecedmg equation, and making 



we have 


- L + M ii? + N y f P a*"* + <i .e y + H 1 / ^ &c. (7) 



94 


EIGHTH REPORT — 1838. 


If we retain only the terms of this equation in which a; and v 
are of the first dimension, we liave the equation (2) alreadv 
obtained. ^ 

To advance another step in the approximation, we should in- 
clude the terms in which a; and y are of the second dimension 
and we shall thus have six unknown coefficients L, M, N P Q 
R, to be determined. Foi this purpose, the equations (in number 
the same as the stations of observation) aie to be combined bv 
the method of least squaics , and the six resulting equations 
will give, by elimination, the quantities sought. 

The coefficients L, M, N, &c. being known, the line of given 


R y* + Q n? y •+■ P a?* + N y -t- M Jf =B K, (8) 

in which K doiiotes, as before, the particular value of si - (») 
lieio, then, the isoclinal line is of the second order: and its 
species IS determined by the relation of the first three coeffi- 
cients, P, Q, R. Ihe equation of the curve beinsr found it is 
eas^ to constiuct it graphically by points. ° ’ 

The preceding solution of the pfoblem is probably suffi- 
cient for all purposes ; but the deterrifination of six unknown 
quantities by the method of least squares, when the equations 
of condition are numeious, is a foimidablc labour: and it la 
therefolo important to consider whether we can safely stoo 
short at any step of less generality. Now it is easily seen that 
in most cases to which we have to apply this method, the iso- 
clinal line may be represented by the equation 

+ Ny + M a? = K, (9) 

m which there aie only foui coefficients to be determined*, 
^^a^ (considered ns belonging to a plane curve) is that 

xfe equation, being linear in one of the co-ordinates, is verv 
easily constructed by points, is very 


^ Tins IS evident from geometrical considerafioni 
Let L M bo a portion of Iho curve, i e- 
ferred to tbe axes of co-oulinatos O P, 0 L , 
and let L Q be its tangent at tbe point L, 
mabing with tbe axi» of abscissae an angle 
whose tangent is a The ordinate of 3ie 
curve P M, is equal to P Q + Q M. But 
P Q, the ordinate of the tangent, is equal to 
a x -f b,*b denoting the ordinate at tlie ori- 
gin, 0 L And the sagitta Q M, la pro- 
portional to Q L«, ihe arc being small m 
proportion to the radius of curvature : i e. 

QM=;/f X QL«s=:;^ (1 + 


! 






0 r 
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The object proposed m the preceding method has been at- 
tained by Major Sabine by a different process, which will be 
applied by him in the sequel. It is therefoie unnecessaiy to 
make any application of that here laid down 


In combining the equations of condition by the method of 
least squaies, it is manifest that we cannot, in general, allow 
equal weight to all The result obtained at one station may be 
derived fiom a single obseivation only, while, at another, it 
may be the mean of several obseivations, made at diffeient 
times, and with diffeient instiuments In a former discussion 
of the obseivations in Ireland^ weights weie assigned to the 
results at each station, but on arbitiaiy and unceitam piinci- 
ples I now proceed to lemedy this defect, and I do so the 
more willingly, both on account of the ^leat impoitance of 
this branch of the theory of probabilities in Physical science, 
and because the results to be referied to are connected with 
reseaiches not as well known as they deserve 

Let y he n values of the quantity ob- 

tained by separate and* independent observations , and let a 
denote then aiithmetical mean, so that 

a— + a?3 + &c. + a?^) . 


then the probable en or of this mean, i e the limit on either 
side of which theie aie equal chances of the actual eixor lying, 
IS given by the foimula 


— aY 

n{n--l) ^ 


( 10 ) 


in which S elf denotes the sum of the squares of the dif- 
ferences of the seveial paitial lesults and the mean, or the va- 
lue of 

(^1 - af + — af 4- &c + — af , 

and in which, also, p is the number which satisfies the equa- 
tion 

^ 0 

Nmneiically, p = 0 4769 , and substituting in (10) 


_ *4549 2 (.jr — 
n {n — 1) 


( 11 ) 


The probable eiior of a single lesult, as deduced fiom com- 
parison with the rest, is in like manner given by the formula 
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e = — 1 (12) 

so that e* = « E*. The weights, m both cases, are measured bv 
the inverse of the squares of the probable cnois ; that is ^ 

WE® =3 ], joe'» =3 I, 

w and W denoting the weights of the single result, and of the 
mean, respectively^. 

When the quantity sought is a hmar function of two or 
moie unknown quantities, which lattei aie obtained imme- 
diately by observation, its probable error is connected vritli 
relation o" which it depends by a veiy simple 

Let a? and y be the quantities sought by immediate observa- 

P^Ii quantity actually sought, x, be a linear func- 

tion of these, expi essed by the equation 

g=spx + qy. 

Let a denote the arithmetical mean of m observations of the 
unknown quantity a;, b the mean of ?/• observations of w, and 
let and bo their probable errors, or the limits o/either 
side of which there are equal chances of the actual errors x~a 
y - being foniid. Then the probable error of a, E ,’is ex’ 
pressed by the formulaf ’ *’ ® 

E;=^*E« + g,E«. (14) 

includes every case in M-liich 
the quantities sought are already appi oximately known We 

?i quantities then- approximate 

values the unknown corrections, and to neglect the sauares 
and higher powei s of the latter. ® squaies 

To apply these principles to an important case. let it h(^ 

quired to determine the probable error (or the weight) of the 
mean dip at a given station, as deduced from o&ervations, 
with instruments. 

The true dip being equal to the observed din ulus tb^ ;,i 
strumental correction, it Is manifest that, in thia caS 

E«=aE*„+E«,5 

b/pS ■; -s?' ? »i?-" 

paper by M, Pohsoii on the same subip^f m I8a4« bee alno a 

t See a paper by M. Poisson m t l a 
P 260 L also the Memoir by I'rof Elck? nkea^letrS^^^^ 
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Ep denoting the error of observation, and E that due to the 
imperfection of instruments. But 

e* »* 

E, = 

«o fit 

denoting the probable error of a single observation, and e^that 
of a single instrument. Hence 



(15) 


We have here taken no separate account of the error arising 
from the mnations of the dip, that error being inseparably 
combined with the error of observation j the symbol there* 

fore, in the precedmg, denotes the probable error resulting 
fiom the two conjoint sources. 

In Older to estimate the value of I Imw taken the follow- 
ing series of observation^smade with the needles, L. 1, L. 4, 
in Dublin, the longest series of observations maclo with the 
same instrument at a single ststtion in Ireland. The 1st column 
of the table contains the dates of observation ; the 2nd the o5- 
(uncorrected) ; the .%d the dips, referred 

to the 1st of Januaiy, 18.%. In the 'I'th column ar<‘ tin* tliflbr- 
ences between thejiartial results and the moan , luid in thr 5111, 
the squares of these diflbronccs. 


Table XXVII. 
Needle L. 1. 


X)&te 

Obifirv<Kl DJp, 

EedtuNidi Bin. 


C# «)* 

Oct 21, 18.13 
Aug 7, 1884 
— 8, 

- % 

- 19. 

Sept 22, 

- 23, 

Sept 4, 1835 

- 6, 

-- 7, 

- 9. 

- 14, 

- 15, 

70 fiH 

70 57-8 

70 54-3 

70 49-3 

70 58 0 

70 53-8 

70 46-7 

I 70 53*6 

70 54i^ 

70 54 4 

70 56-7 

70 53 3 

foil*# 

70 48-3 

70 54*3 

70 50-0 

70 46*1 

70 53 0 

70 50*8 

70 45 0 

70 54*8 

70 53 4 

70 53*6 

70 53*0 

70 5JI5 

- 0*4 

- 3*4 
+ M 

- 0*7 

- 35 
•f 14 

- 0*8 
- 5*7 
+ 3*8 
+ 1*8 
+ 8*0 

4- 4*3 
-f 0*8 

0*16 

11*56 

676 

*40 

mhu 

1 IM 
•64 
33*40 
10*34 
3*84 
4*00 
18*40 
•81 


VOL. vn 1838. 
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Table XXVIII. Needle L. 4. 



Date j 

Obaervwl Dip 

Pe«!u( Dip 

nc 

-a 

(.-«)» 

Sopt 

1B34 

7\ 

32 

7?> 60 2 

+ 

91 

82*81 


23, 

70 

53’8 

70 50 H 


0 7 

0 49 


29, 

2ii, 

70 

418 

70 41 8 


83 

(58 89 

Oct 

70 

5t 1 

70 51 3 

+ 

1*2 

1 44 

Aug 

u), im 

70 

51 0 

7<1 50*8 

4“ 

0*7 

0 49 

Seiit. 

4, 

70 

m\ 

70 42 8 


7 3 

53 29 


70 

52 H 

70 52 0 

+ 

1*9 

3 61 

. 

7, 

70 

52 2 

70 61-4 

4* 

13 

1 69 


9, 

U, 

70 

46*2 

70 46*4 


47 

22 09 



70 

63 4 

70 52 6 

+ 

25 

6 25 

. .■ 

15, 

70 


70 51*2 

+ 

4 1 

1681 

Nov 


70 

49*6 

70 19 2 

— 

0*9 

0 81 


5, 

70 

45 H 

70 45 4 

— 

47 

22*09 



70 

53 9 

70 53 5 


3 4 

11 56 

Apr 

11, IH3(1 

70 

4H 1 

70 48*9 


1*2 

1*44 


15, 

70 

47 1 

70 47 9 


22 

484 

May 

7r 

70 

60*9 

70 51 7 

+ 

16 

2 56 


9, 

70 

66*4 

70 67 2 

4“ 

M 

50 41 

Aug, 

. 5, 

70 

43 1 

70 44*5 


5*6 

31 s36 

6, 

70 

51*3 

70,452*7 

+ 

2*6 

6 76 


From the former of tl>CKc tabloH wc find 

M = 13, a = 70 " i; (.e - «)" a 121*09 ; 
and from the latter 

n * 20, a - 70" 60'* 1, X (* - «)* = 389*69. 
Substituting these numbers in (12), the probable error of ob- 
servation in the former series is found to be 2'* 1 ; and in the 
latter S'-O. 

It IS remarkable that the siiuiircs of these errors (the inverse 
of which are the measures of the weights) are, almost exactly, 
in the ratio of 1 to 2 ; that is, m the inverse ratio of the num- 
ber of readings with each needle. This is a curious confirma- 
tion of the accuracy of the conclusion. 

From the preceding it follows, that in combining the results 
of the two needles, L. I and li. 4, (when used together) double 
weight must be allowed to the former. It appears from (14) 
tbSi'l probable error of the mean, thus deduced, is l'*8. We 
may tltereftim comiidet itoo minutes as the probable error of 
observation in the presemt series, whether the result be that 
of a single needle with the usual number of readings, or the 
mean of the two needles L. 1 and L. 4*. 

The probable instrumental error, varies, of course, within 
very wide limits, depending on the perfection of workmanship. 
In a former part of this memoir, Major Sabine has pointed out 
the very great improvement which our English dipping needles 
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have undeigone m this respect, subscciucntly to the year 
1835* The mean error, for any set of needles, may he ob- 
tained fiom (15), when we have made a series of observations 
with these needles at any one station. Let « denote the pro- 
bable error of the result given by any set of observations with 
a single needle, as inferred from comparison with the others ; 
Then e® = E®, and substituting in (15), we have 


in which the value of e* is deduced from the observations by 
means of (12). 

To deduce, according to these principles, tlu* value of for 
the needles employed in the Irish survey, we must compaie 
the results obtained at Limerick, — that being the only station 
where all the needles were emplwed. These results are con- 
tained in the following table. The first column contains the 
names of the needles employed , the second, the dips ohlaiiu’d, 
reduced to the 1st of January, lb.i7, of which the mean vahu* 
IS 71° 0' 5 , in the Jrd column me the diflercueea ol tlie par- 
tial results and the mcan*,*ancl iii the 4th, the aijtiarcs of these 
differences. 

Table XXIX. 


Needle 

Dip m O' 

rt 

(r - 

« 2 

71 '‘2h 

+ 2*1 

~ 1 
1 II 

M 

71 M 

f 0 9 

0‘HI 

S It 

70 ri7 « 

--29 

H il 

8 It 

70 59*1 

- 1*4 

\ 

Ls 1 

71 4*7 

+ 4*2 

17 Hi 

h 4 

70 57*7 

- 2‘B 

781 


From the last column of the preceding table wo find 
S (x - ay = 41-07; and aubstituthig in (12), «« ** ;j-70, 


Again, Hi — 6, = 26, and, assuming « 2, aa 0*92, 

(litth Report, p t42), amouiih to h' ,). I ho mmm intilinblv error of th« 
needles employed at the wnio plncn m 18;)7 and l«an, im doducod from the 
observations contained in Table lit, of the present tnenimr, is about one 

11 2 
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We have, therefore, from the prccedmg formula, = 2"'JS, and 

e, = l'-7. 

It appears, then, that the instrumental error is somewhat less 
than the error of obseivation. The difference, however is 
probably less than the error of oui result , and we shall 'as- 
sume, in round numbers, two mirndex as the amount of each 
error in the Irish series. 

Taking, then, = 2, we have (15) (13) 



From this formula we learn how useless it is to multiply obser- 
vations with the same instrument, in oider to obtain the dip at 
a given station When =s 1, wc have 

;i = 4.(i -f l), -1 = 4x2; 

w denoting the weight of a single observation ; so that 

W_ 

10 + I 7 

and, however the observations be multiplied, the weight of the 
result can never amount to double the weight of a single ob- 
servation. 

In what precedes, we have considered only the actual dip at 
a given station. But in deducing the position of tlie isoclinal 
lines from observations of dip made at several stations, it is 
necessary to consider likewise the probable difference between 
this dip and that due to the geographical position of the sta- 
tion- or, in other words, the probable mean local error. 

Let et denote this error ; then it is manifest, from what has 
been already said, that the actual resulting error will be ex- 
pressed by the formula 


The mean local error will, of course, be very different in dif- 
ferent countnes, the differences depending chiefly on the re- 
lative proportion of the igneous and sedimentary rocks. In 
Scotland, from Major Sabine’s excellent report (Sixth 

Report, p. 102), the local error is considerable; in England it 
IS probably small. We may estimate its amount in any district, 
\>y comp^mg the dip due to the geographical position of each 
station, by the formula (2), and taking the sum of the squares 
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of the differences between the computed and obseived lesults. 
Ihis, substituted in (12), will give the total mean probable 

ZT: equation (17) («, and ii, now 

denoting the iweoM number of observations, and of instruments, 
at each station) , and, and e being already known, we de- 
duce the value of e^. 

Tril! to the obseivations of dip already printed m the 

rish Magnetic Report, the following pages contain, 1st, a se- 
nes of observations made by Robert W. Fox, Esa at nine 

made by Maj^ Sabine, chiefly in Limerick, 3rd, my own ob- 
sei rations in Dublin , and 4th, a series of observations made 
by Captain James Ross, at twelve stations, distributed uni- 
formly over the whole island 

Mr Fox’s observations are contained m Table XXX. Thev 

^ time when the 

other parts of the lush survey weie in progiess , but, Mr Fox 
not being at that time associated in oui labours, his i esults wei e 

‘ permission, 

, ^ present memoir The instrument employed 

in these observations has been already described f 


Table XXX 

Mr Fox’s Obseivations in 1835. 


Station 

1 Date 

Hour 

Dip 

Place of Observation 

Dublin 

Galway 

Gallhonck 

Clifden 

Westport 

Puntoon 

Eallina 

Giant’s Causeway 
Cushendall 

1 1 1 1 1 1 hll" 

11 AM 

9^ A M 
3^ P M 
2p M 
n| A M 
6 PM 
10 A M 
4-^ P M 
9^ A M 

0 / 

70 59 

71 26 
71 41 

71 52 

72 3 
72 8 

72 7 

73 15 
72 0 

Garden of Trinity Colleee 

Hotel Garden 

Island m Lough Comb 

Hotel Garden 

Garden of Hotel (Shgo Arms) 
West side of Lough Conn 

Hotel Garden 

East side 

Hotel Garden 


s aaaitmnai observations, contained in Table 

rafr^ter Tb^s^* Limeiick, Dublin, and Bangor, m the 
year IbJb These observations have been already punted 

* Cornwall Polytechnic Society 

I With the exception of one set of observations made witB Mmroi-’o vin .,11 
in the year 1833 These observations, though referred to in the lush 
were overlooked in the compilation of the tables 
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m the Scotch Magnetic Report, and are lepiinted heie so 
as to have all the data connected with Ireland present m oZ 
view The needles employed (Mayer’s needle and needles 
1, S. 2,) have been already described. 


Tahee XXXI 

Major Sabine’s Observations. 


Stntion 

Date. 

Hour 

NetHlIp 

Dip* 

Limerick . 

Not. 1, IK.%'1 

— 2 & 1, 

1 PM 

1 P.M 

Mayer*K, 

f\ n'o 

71 110 

, 

Mean* 



71 115 

Limerick . 

M»y 18»fl. 

June 


Mayer’s, 

.* 

Mean*.. 



71 00 

• 

May 1830 


' SI 

71 06 

Limenck . 
Limorick 

Feb. 20, 1830 

May 3 

1 P M. 

11 AM, 

1 P.M, 

.ss 

71 134 

71 13-0 

Dublin 



Mean... 

' 

71 n -0 

71 120 

July 22, 1836. 

— 22 

1 — 23 

1 Moan. 

Noon 

1 P.M 
Noon 

74 

; _ 

71 141 

71 116 

71 187 

71 131 

Bangor 

Dublin 

Sept. 21, 1836 

Oct 4 

10 A M. 

1 P.M 


71 487 

71 12 7 


i" additional observations were confined to Dublin, and 
were made in the years 1830 and 1838. The observatlom of 
the former year, contained in Table XXXIil, were made with 

^rtlrn ktir rr^l *1 ^ V V 4, alreadv described. Those 

G 2 midi V^v r ‘J'o ‘"P circle, and needle 

Gainbey*, and with another circle of the same 

■for made by the same distinguished artist 

P«Win ^bservatory. All these latter*^ observations 

they are taken as the basis on which the determination of the 
needles, L. 1, L. S and L. 4, is made 


* I’lujf no 
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Table XXXIL 

Mr Lloyd’s Observations in Dublin in I h^h. 
Gamboy’s Needles. — Method of Arbitriny A'/nmiths. 


Needle 

Date 

Aznu * 

Angle* 

Axhn 

Angle 

Menu Aii)tlP. 


0 

0 

70 40^8 

i8o 

70 5<]fo 

fit tii'-n 1 


00 

80 13 1 

270 

80 10 1 

HO 

10 1 / 


10 

71 1 1 

lOO 

71 It 0 

7! 

78 1 


100 

80 422 

280 

80 37 2 

80 

30 7 f 

t"- 

5J0 

71 54 0 

2<M» 

71 50 1 

71 

50 5 i 

to 

no 

83 33 0 

200 

83 21 0 

83 

27 5 1 


30 

73 114 

210 

73 19*4 

73 

15*i 1 


120 

80 27’4 

300 

80 1*1*9 

80 20*0 r 


40 

75 0 0 

220 

75 4*0 

75 

25 \ 

QO 

p 

130 

77 40 2 

310 

77 32*1 

77 

30«3 f 

<3 

50 

77 204 

230 

77 210 

77 

22 2 1 

CN 

no 

75 17 0 

320 

75 n 1 

7d 

Til f 

00 

80 1 0 

210 

80 H 6 

hO 

IH 1 

O 

m 

73 28 0 

•xm 

73 20 0 

73 

210 f 


70 

8.3 4 4 

•250 

83 8*5 

H3 

0 5 1 


1(»0 

72 0 4 

340 

71 59*1 

72 

2H f 


HO 

86 165 

200 

HO 23*0 

m 

I9*H 1 


170 

71 14 8 

350 

71 71 

71 

11*0 ; 


0 

70 50 1 

IHO 

71 1 0 

71 

0 5 1 

§ 

00 

80 53 5 

270 

80 52 3 

hO 

52 0 f 

.-H IfT 

30 

73 1 11 

210 

73 10 5 

73 

na ! 


1 120 

80 10 2 

31M1 

HO 1 1 0 

80 

13 0 / 

Oh 

1 (U 

00 

80 0 0 

210 

HO 10 0 

HO 

13 3 1 

C/3 

150 

73 20 7 

330 

73 17*1 

73 

IHO f 

CO 

0 

1 70 55 0 

IHO 

71 1*7 

70 

5H"H 1 


00 

80 51 2 

270 

HO 53 0 

HO 

52 I f 

0^ tC 
fM 

30 

73 10 I 

210 

73 20 1 

73 

22 0 [ 

P ^ 

120 

80 22 0 

3(M) 

HO 0 8 

HO 

14*4 / 

Oh 

00 

80 IhO 

210 

HO 210 

HO 

20 5 1 

W 

150 

73 207 

330 

73 10 5 

73 

23*1 [ 

0<i 


71 20 0 

195 

71 32*6 

71 

29*8 1 

105 

85 10 4 

285 

B5 13 4 

85 

18*4 f 

<N r-T 

45 

75 53'0 

225 

75 59*4 

75 

50*0 { 

Q t3 

135 

70 33*6 

315 

70 30*4 

70 

32*0 f 

o 

75 

84 28*3 

255 

81 31 1 

HI 

20 7 1 


105 

71 40 7 

315 

71 38 1 

71 

42 1 f 


nil. 

a * 

i>i n 
;o r>iH» 
?o aa 0 
70 m i 

;i* ;» I ‘I 

;o aoo 
70 aa 4 
70 asi « 


71 oa 

70 ; 

7*» a.vo 

70 ilH H 

70 

71 

70 Bm 
70 m a 
70 Mi II 


^ The Aiimmh O’ lu the magnetic meridmin tlie face of the hmirttmtni bflnii fi» 
tlic east 1 h(' aziniuthu intreaHe m tlie order N , K.» H , . 

t Xhe azimutliH in linn \mi olmervAtion «te down hi a round ntiiuher of di« 
grees. X hey were (exactly) 14® 15^ 44® KV, 74® 
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Table XXXIII. 

Mr. Lloyd’s Observations in Dublin m 1836. 


April, 11 
— 15 
Mean 

May 7 

^ 9 . 

Mean .. 

Aug 5 
-- 0 
Mean,, 


70 6$ 4 

71 0 0 
70 56 7 

70 565 

71 0 9 
70 58 7 

70 54 7 
70 58 4 
70 505 


Noodle h 4 , j 

Hour 

nip 

m 


12 4.^ 

71) 4^1 

12 8 

70 471 

12 25 

70 47 6 

1 10 

70 60-9 

12 50 

70 56 4 

1 0 

70 53 6 

S 38 

70 4.3 1 

2 10 

70 51 8 

2 49 

70 472 


November ISSr^th the PedIe8®®Sn“?ed as R!‘t R? 5! 

distributed, it has been thought advisable to combine them in a 
TaCxxafxa^dXL.'^'^'''* observations are contained m 

*^iP,F0g needles may be ascribed to one or 
other of the three following causes • namely, 1, the friction of 
the axle on Its supports , 2, the v„prr/Ji c«mJ£3 of thf 
axb Itself, 3, maffneitsm in the linib. 

It IS owing to the first-mentioned cause that a dmninff nee- 
dle assumes, in general, a new position of equilibrium after !t 
has been disturbed, the limit of error being tie angle at which 
the directive force, increasing as the s.nf of the 
becomes equal to the friction Hmif ^ 

ue to fiiotion are epatty probafle, and the effect of tltodi” 

* Tran$ Royal Titah Atademy Vol. xWi p. Jog 
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tuibing cause is merely to widen the limits of probnbic error. 
The imperfect curvature of the axle, and the magnetism of the 
limb, act however very differently. Either of these smirces of 
error must, at a given place, affect all the results in the mme 
manner, and, consequently, no repetition of observation, with 
an instrument so circumstanced, can afford oven an approxi- 
mation to the true dip. At different places the error will bo 
different, and will vary according to no assignable law. 

The course to be pursued by the observer with reference 
to these errors is manifest. Their existence or non-existence 
should be ascertained at the outset by one or other of the means 
pointed out by Major Sabine in the coiiunenceinont of this me- 
moir, and if found to surpass certain limits, the instriinient 
should be rejected. The case is different, however, when the 
instrument has been actually employed for some time pre- 
viously to the detection of the error. Here we must seex, If 
possible, to determine the probable amount of the error, and 
apply It, with an opposite sign, as a correction to tin* results, 
Wheie the distuct of observation is limited, this is practicahie. 
It will be easily underst«9d, that the imperfect curvature of tiie 
axle, or the disturbing action of the limb, must, within a moderate 
lange of dip, affect all the results in the miM manner, so that 
they will all require a correction having the same sign j and that 
when the range of dip is very small, the amount of tlie dis- 
tuibance will be nearly the same throughmit, and eonsiMjnently 
the conection lequireil will be nearly constant. In sueii a ease 
then we have only to deteriiiino the amount of tlic* error at some 
one station, by a coinpuriaon of the results with those of proved 
needles obtained at the same place, and, if possilile, at the same 
tune. ^ 

Again, in needles whose poles are nnehanged, gravity acta 
with a cei tain moment mvV 4 or against the directive force} the 
coincidence of the centre of gravity with tlie axle hmiig rarely 
attained. I he observed inclination, therefore, deviates from 
the true dip, and the amount of this deviation varies in dlfihrent 
places, according to a known law*. To obtain its aetunl 
value, however, at any station, it must be known at some one : 
and this knowledge is to be obtained, ns before, by « com- 
paiison of the results with those of other needles nt'that sta- 


Fifth lU'jioit, p H4. With needloi whoio pnlm are inverted in eseh 
observation, tin. tine dip may be inferred from the ebierved atiifleii of ii),.l|. 
nation, however eonsKlerably they may deviate from it. In wieli iieerllei 
therefoic, the non coineideiice of the centre of gravity with the iixlw eaniiot 
properly bo ranked among the source, of errorf 
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tion. When the distiict of observation is hmitotl, the vari- 
anon of this quantity may be disregarded. 

The importance of an exact determination of these needle- 
corrections IS veiy great in the present instance. When in- 
deed, the sarne needle is employed throughout an entire series 
of observations (us was done by Major Subiiie in Scotland) it 
IS manifest that any ei ror in the amount of its correction will 
have the efiect only of displacing the isoclinal lines in absolute 
position, leaving thou dhcefion and interval unaltered. For 
the direction and interval of the lines depend solely on the vbf- 
Jeiences of dip, and these are manifestly independent of the 
correction^hicli alters all the dips by the same amount. The 
ca^ IS different, however, when (as in tlie piesent instance) 
(hjfercnt nboaios lequuing correction arc employed in the same 
series Here the diflerences of dip cannot be known, unless 
we know the diHerences of the eoiicelions of the needles em- 
p wedj and It is manifest that any error in (he amount of that 
mtterence will displace one entire group of results relatively to 
the rest, and thus (when the mean geographical position of 
these groups is different) induce a gT^ve error in the direction 
of the lines. 


Before we pnn eed to determine the amount of these errors 
in the ncetUes emplovcd in the Irish siiivey, it may be desirable 
to make a few remarks on their particular causes. 

Of the two sources of error aoove mentioned, the unperfec- 
hon appears to be the most commons and it is to it we 

are to ascrilie (as Major Sabine has already remarked*) the 
chief part of the discordances in the results obtained at West- 
bourne Green in 1835 'The same sei los, liovever, affords like- 
wise a icm?irkable instance of the other eiior llavm<f pur- 
posely destroyed the balance in two of my dipping needles, so 
that they rested nearly in the horizontal position in Dublin, I 
proceeded to use them exclusively foi observations of intensity, 
ihe results thus obtained were, however, so anomalous, that I 
was compelled to reject them .iltogether. After some tedious 
and vain attempt, s to discover the bouree of the anomaly, I was 
at length satisfied, by a careful inspection of the results, that the 
needles were under the influence of some other force besides 
the earths magnetism and gravity, and I concluded that this 
disturbing forw could be no other than magnetism in the din 

conjecture, and I had the 
mortification to find that the apparatus which I had been so 
long using was throughout magnetic, and that the magnetism f 


* Pago 4G 

t Magnetism mduicd m femigmous muttci, not pcrmantiit 
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was greatest in the graduated limb, the very part in which, fiom 
Its pioximity to the needle, it must opeiate most powerfully 

I had next to consider the painful question, — How far the nu- 
merous results obtained with this instrument were vitiated by 
this newly-discoveied souice of erroi ? Whether they weie 
entitled to any confidence , and if so, what were the piobable 
limits of erioi It is manifest that if the ferruginous matter 
were uniformly distributed throughout the limb, it could pro- 
duce no disturbance in the position of a needle which (like the 
dipping needle) divides the limb symmetiically It is only by 
an irregularity m its distiibution that the magnetic mattei of 
the limb can operate as a disturbing cause , and then it is ma- 
nifestly only by the diffetence of the attractions, on the two 
sides of each pole, that the needle is actually disturbed. Hence 
though the magnetism of the limb may produce very decided 
effects upon a test needle, in a position at right angles to its 
the efFect upon a dipping needle may be compaiutively 

In order to estimate the amount of these effects, I separated 
the divided circle fiom«(!he apparatus, and placed it on a hori- 
zontal support of wood Three strong pins in contact with the 
inner edge of the limb, and dividing it equally, were then driven 
into the support, so as to prevent the limb from havmg any 
motion, except one of rotation in its own plane. A magnetic 
bar, whose length was neaily equal to the diametei of the ciicle 
vras then supported delicately within it, and the deviation of 
the bar from its undistuibed position was observed in the 
different positions of the limb with lespect to it. It was thus 
f^nd that most parts of the Irnib exerted a sensible disturbing 
effect upon the needle , and that this effect was not only con- 
siderable in the neighbourhood of the two zeio points of the limb 
(the pait wheie the anomalies had been first observed), but that 

A detailed examination of 
the effects in this position showed that theie was a disturbina- 
centre of ferruginous matter in the neighbourhood of each of 
these points, and that it was to the action of these centres 
that the anomalies in the observations above alluded to wer<=> 
owing 

In the neighbouihood of the divisions of 70° the disturbance 
of the needle was likewise considerable, and its direction was 
such as to dimmish the apparent dip Here, then, we have the 
cause of the \sxgQ negative error of the results obtained with 
this mstiument But this deflection did not vary rapidly on 
either side of these positions, so that foi small changes of dtp 
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the error may be regarded as nearly constant* 
therefore, as the apparatus is in this resneet Tw-.. AJefective, 
conclude that the S^erences of dip obtained Sth it irCi" 
may be relied on wiidiin the usual limits of probable ^”4 
diat to obtain the true dip from the observed results we 

only to apply & posittve correction, which may be recardii 
constant throughout the senes. ^ ^ >^ogarded as 

The instrument referred to in the nrecedimr «««■«» n • 
been much employed in Dublin, and with very cKistentT® 
suits, we shai take, as the basi^ of its correcfion ie d n • ‘ 

d^^ mil XXXl/‘'‘*'r with Gambey’s Le“ 

.i 1 r observations, made accordinl 

to the method of arbitrary assiinutlia, the beanne- nomfs 

axle, and the position of the needle w tli resSt^to tb^ 

are dilerent in cacli azimuth, so tlmrtlm 

gardod as, virtually, the results of different instrumpr.^^" 

sufficient to show th^^ the errors of avt 
and of Umb are inconsiderable. For the convemrnee ® 
rence, the observations are nut together in the foHowinff TabJ^ 
the dips being reduced to tL Ist of Jknuary, S 

Tahi.e XXXIV. 


KMdlt. 


eC 

ro 
« I)!! 

If 


Axlmuth 

, JDIp. 

5a 5o 
10 A 100 
20 A no 

80 A ISO 
40 A wo 
60 A 140 
60 A 150 
70 A 160 

80 A no 

fo 

70 54-0 

70 57 4 

70 57 4 

70 56*5 

70 5«'7 

70 57*4 

70 56-8 

70 54 0 




Ailmuth 



So 

30 A ISO 
60 A ISO 
OA 00 
1« A lOS 
30 A ISO 
45 A HIS 
60 A ISO 
75 A 165 


Dip. 

fi 


70 

54 5 

70 

57*4 

71 

0*6 

71 

01 

71 

M 

70 

55 3 

71 

43 

71 

1*7 


The mean of these results is 70 ° 57'-0 


this .!« ss s Rr.vrfr 

the mean dip in DubHn,^on the 1 st of jI!iuary!'lS 38 , ®’ 

70 « 58 '- 8 . 


to a# oonoLion that thn^^twor dimuibhe* wffil^thVdf '^*’*”4"/* P“‘“‘ 

m England than in Ireland. dip, and is somewhat less 



MAGNETIC SURVEY OF GREAT BRITAIN. lOi# 

To compaie with this, we have the following observations 
with the needles L. 1, L. <‘i, L. 4, m Dublin. 


Table XXXV. 


Needle 

No 

Date 

Obiervetl Dip 

Iteduewl Dip 


! Mean Dip 

L 1 

1 

Oct. 21, 1833 

jh sW 

fo 4« 4 



— 

6 

Aug 35, 1834 

70 53‘8 

70 45*8 


fo 4« H 


6 

Sept. 9, 183.5 

70 53-5 

70 47*0 



L 8 

4 

Apr 25, 1830 

70 57 7 

70 53 7 

L 

70 53-5 

— 

% 

Aug 5, 1830 

70 565 

70 53 I I 


L 4 

4 

Oct 2, 1831 

70 53 7 

70 15*0 



— 

7 

Sept 0, 1835 

70 50*7 

70 <5 I 



— 

3 

Nov 5, 1835 

70 40 H 

1 70 416 

>• 

70 15 t 


4 

Apr 25, 1836 

70 50^6 

70 46*6 




2 

Aug* 5, 1836 

70 47*2 

70 48*8 ^ 




Hence we obtain the following corrections : 

Needle L. 1, correction = -f 

„ L. „ = + .v*y 

,, Xi. 4 ,, ac .p 1,‘}''4 

In L. 3 and L. 4, needles whose poles are unchanged, the 
errors here deduced are, of course, those which result fipom 
the moment of the needles’ weight, combined with that nrtsing 
from the distuibing action of the limb. 

The weights duo to these corrections arc at once <le«luml 
fi om the piinciples of the preceding pages. When the result* 
ot one needle, at a given station, are compared with those of 
others, and that we seek their difference, it is inanifest that 
P — 9 — I, (14), and that, consequently, 



«1 M, 


«i and fia denoting the probable errors of a single observation, 
m the needles compared, and », and the number of obsor- 
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vations. Hence, if e, s= e^, that is, if the reatling power he 
the same m the two cases, and tlic same pains he bestowed on 
the observations, 


i 

n 



I 


(18) 


» denoting the value of the ratio or the t't/uim/eid num- 
ber of observations of the difrerence sought, supposing it to be 
the immediate subject of ohsenatum. 

But when wi* desire to compare the result of the iincor- 
rectcd needle with the actual tlr/t, we must also take into ac- 
count the probable instmmcHial criDr of tlie results with 
which it has been compared ; and w<‘ have (l.>) 


h'4 




And in place of equation (18), we have the following- 


J = ' , i + s'"' 

« //, «; 


(19) 


To apnly this, we shall assume, ns befoie, the instrumental 
error to be equal to the error of observation, the latter inclu- 
ding the error of epoch ; and we obtain 

Needle L. 1, ?i, = 13, n - (M, 

— L. 3, (i, 

— B. 1-, t-'O, 7\i. 

We shall adopt the nearest whole miiiihers, {>, 4, 7. 

The correction of needle S. 2 lias been determined with 
j|reat care by Minor Sabine*, by a comparison, at various sta- 
tions, of its results with those of the needles M and G. g, 
needles winch may be regarded ns almost free from all instru- 
mental error. 'I’lie anumnt of this correction is — SJ'-G; and 
itt -weight 16. 'rhis amount is almost identical with that pre- 
employed in the calculation of the Irish observations. 

^ The other needle employed by Minor Sabine in Ireland, H 1, 
IS constructed on a plan suggested by Mr. Dollond. The 
miudlo of the ncodlo has tho lorni of a cube, and is perforated 
80 as to receive the axle in different directions, the intention 
b«g, that the position of the axle should be varied m the 


* Table XfX 
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coiuse of every observation* From some <lefeet ot w<irkmnn- 
ship, however, the balance of the needle was much <U‘nm; 4 ed 
in some positions of the axle , and it was accordingly emph^jeil 
by Major Sabine as an ordinary dipping needle, the a\U* being 
permanently fixed in one position m which the needle \uik to- 
lerably balanced This was the case during the ohHtu’vntionH 
made with it in August, September, and Oetohei, IHdt (I'lfth 
Report, p 139), the axle being undisturbed duung the whoh* 
of the series. In 1835, when Captain lloss used thi« neiuilt* 
at Westbourne Green, the axle had been repolished, and wan, 
moreover, fixed by the aitist in a different position from that 
which it had occupied during the obscuwations of the oreeeding 
yeai So far, therefore, as axle error h eoiu <‘riK*di the iieedlt* 
must, then and thenceforwaul, be rcgardetl as a ddleieiit m*e- 
die 

In order to deduce the amount of the axle error, pravioualv 
to the alteration just alluded to, we may compare the result 
obtained with this needle at Limeriek, m August 1H3I, \uth 
the mean dip of the place as given by otluu’ iuhhIU‘s. 'I'he dif- 
ference (4/ Ji) IS probably not greater than the probable mTor 
of observation, which, ^wmg to the impeifect polish of tin* 
axle, was in this needle considerable* Under these eiretiin- 
stances, we are not justified in assigning to it any correetioin 

The needles employed by Mr, Fox appar to give ra«ulls 
extremely consistent with one another, and uhh of oilier 
needles In their cus(‘, tiu'reton*, no eorreelion is 

We aie now ])r(‘paied to t^vlnliit in om* m<‘W the iiu*an^ 
values of tlie dip, as (l(Hlue(‘d fiom these varuniM Tln^ 

following table contains the results of observations arranged 
chronologically, and corrected as has been alnni* exjdameiL 

* Whcie tlic nootllea L 1 nntl I* I Iwiuj Ummi togwtiw, dmiblc* 

weight has been ullo\vi'(I to the o'sultH <a the turiner tn taking the mean, in 
accordance with the coucluaiun oi page 08. 
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Tabu: XXXVL 
Corrected Dip. 


NtH.Ur NtJ Up Urnnmp 


DubHij 

Umimk . 

Liment'k 

Dublin 


Limerick 

CJIcngnnfT 

KHIttrncy 

Tulin 

Carlingford 


Colertin 


Rtrabano .. 


Eunisklllfn 

Bubtln 

Galway 

Gailhorick. 

Cllfdim 

Wwtpurt 

Puntoon 

Bftllbft 

Giants Oauaeway 
Cu*b«n<kH ... .. 
M^'km , 


Oct. 21 » 

Nov. 

- July, 

. Aug Sept, 
Rept, Oct 
. Aug 1, IB 
Nc|>« 27,28 
Oct. i 
^ 12 
— IB 
— IS 

— 14,15 

— 14,15 

— 20 
— 20 
— 21 
— 21 

— 2B 
! — 2B 

Oct. 24 
Bao. 2 
July, 

Auff.17 

— 19 
19 

— 22 
— 24 


Belmullet . 


Galway . 


71 84 
! 71 II 7 
73 115 
71 5*81 


71 15 8 
71 2H*;i 
71 34*0 
7! 45*5 
71 39*7 
71 27*« 
71 25 0 

71 59*8 

72 3*0 
72 3*0 

71 52*8 

72 0‘0’ 

70 48*a 

71 7*3 

70 59*0 

71 26 0 
7! 41*0 

71 52*0 

72 m 

72 8*0 
72 7*0 
7B 15*0 
72 0*0 
72 5*6 
72 9*0 
72 13*9 
72 5 2 
72 34*7 
72 10*9 
I 72 6*4 
72 6*6 
71 33*9 
71 30 8 


71 8*4 
71 11*7 
71 115 

71 61 

71 3*5 
71 15 
71 4*5 
71 16 8 

71 30*2 
71 422 I 


72 0*9 

72 0*0 

72 00 

70 48*3 

71 73 

70 59 0 

71 26*0 
71 41*0 

71 52*0 

72 3*0 
72 8*0 
72 7*0 
78 15*0 
72 0*0 

72 68 

72 no 

72 18*4 
72 6*5 
71 829 
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station 

Date 

Noetile 

Biinis , 

Auff 28 

L. 1 



— 28 

L.4 

Limenck 

— 20 

L. 1 



— 20 

I. i 

Cork ' 

ai 

L. I 



— 31 

L 4 

Waterford 

Sept 1 

L 1 

— 

Z 1 

L.4 

Broadway 

— 2 

2 

L. 1 

L 4 
L.1 

L i 
L.1 

Gorey 

— 3 

3 

Rathdrum 

n 



s 

L.4 

Dublin . * 

Sept 4—15 

L.1 

— 

Aug* Sept. 

L.4 



Nov. 5, 6 

L.4 

Ballybunau « 

— 8 

S. 2 

Valenua . * 

— 12 

S. 2 

Dingle 

— 18 

S 2 

Tulla 

Dec 10 

S 2 

Limerick 

— 20, 27 

S 2 

Youghal 


S. 2 

Limentk . . 

Feb. ♦ 1830 

S 2 

— 

May 

S. 2 

— 

May 

a 1 

.1 . 

May, June 

M 

Dublin , 

April, May 

L.3 


April, May 

L 4 

— 

July 22, 23 

S. 2 



Aug 5, 0 

L. 3 



Aug 5, 0 

Sept 2 1 

L i 

Bangor . 

a 2 

Dublin . . 

Oct. 4 

H 2 

— 

Aug. 3— 7, 1838 

0.2 

— ^ — 

Sept. 25, 26 

a 1 

" - 

Sept 27- Oct 2 

D.2 


No DIjt 


71 VH 1 
71 

71 ;UM 
71 00. 
70 41 :n 
70 10 0 
70 40 0 
70 

70 ai 4 
70 4541 j 
70 55 4 
70 50 5 
70 5.01 1 

70 5*5Jf 
7J 5‘5 I 

71 4*1/ 
71 »•» 
71 105 
71 5 4 
71 H 1 
71 20 0 
71 5*0 

70 aO‘4 

71 O’R 

71 2’41 
71 0*0 
71 0*0J 
71 0*0^ 
71 4*0 j 
71 0 5 
71 1 H I 

71 0*0 / 
71 ao I 
71 0*1 
70 5 CO 
70 50 :n 
70 5H7 f 


Mt'ftu !)»{», 


71 10 2 
71 2 0 
70 ia*i 
70 50 5 
70 05 0 
70 55 8 

70 5;05 

7! 5*0 

71 5*11 
71 19*5 
71 5*4 
71 H*l 
71 20 0 
71 5 0 

70 a«'4 

71 a*H 

71 M 

71 8*5 
71 a*5 
71 

71 ao*i 
71 a-i 

70 54-0 
70 57*0 


vou. VIK 1838. 


1 
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The following table contiihis the fuml mean dip at each sta- 
tion, reduced to a coninion epoch, (the Ist January, 1887,) , and 
the latitmlcB and longitudcH of the Mtations ■ 


Taih-r XXXVH. 


Htfttlon 


Ixmn 

Ulp 1 


nl i;> 

rt / 

n M 

ill h'h 

Bvlmulh't . 

f»i U 

0 57 

7‘i 10 i 

lUUum 

51 ; 

0 7 

7:1 5 H 

Piinttmn *.,1 

ft:t SH 

0 10 

7^ 4'H 


51 i‘i 

8 m 

73 »•! 

AchiU 

m m 

u m 

73 3*3 

Wtitport**.] 

m iH 


71 50'H 

Cw«h«ndiill ! 

55 1 

a 5 

71 53 H 

V»rn 

55 15 ! 

7 15 

71 55*0 


51 UI ; 

7 5H 

71 51H 

Htmhune .. 

54 10 i 

7 m 

71 51 H 

Ctlfd«ik 

53 1^0 

9 m 

71 4H'« 

Btngor «*. 

54 m 

5 4t 

71 3H*5 


m m 

0 5 

71 37*8 

AmiAffli ««« 

54 n 

0 30 

71 38*0 

G«lw«y 

53 17 

9 4 

71 38*3 

CurUngf^rd 

34 d 

0 n 

71 35 0 



1 

t tmg 1 

Dip 

C^»l*‘r«J» .. 

55 

* 

H 

(? 

40 

3^ 

310 

TulU • 

53 

53 

« 

U 

71 

175 

BdllyUunnn 

53 

30 

0 

41 

71 

10 8 

Kimm 

53 

51 

H 

58 

71 

101) 

Dingb ... 

53 

« 

10 

17 

71 

5*4 

VffU'niift 

51 

58 

10 

17 

71 

37 

l.im^rlck .. 

53 

40 

H 

35 

71 

1*8 

Dublin 

53 

31 

8 

18 

71 

1*2 

Killitrncy 

53 

si 

9 

31 

70 

591 

Crk’ngnnlT , 

5! 

45 

9 

3! 

70 

58*1 

(»oic*y , 

53 

40 

8 

17 

70 

53*6 

Uutiicb um . 

53 

55 

8 

14 

70 

50*5 

Waterford . 

53 

18 

7 

8 

70 

m 

Ftrmoy ... 

53 

7 

8 

18 

70 

43 3 

Cork ..o.v 

51 

54 

8 

38 

70 

39 9 

Youghila.. 

51 

57 

7 

50 

70 

,17-0 

Broadway . 

53 

l«1 

8 

34 

70 

83*7 


Of the foregoinc reaults, those obtained at the Gianta’ Cause- 
wav and at Coleriun are manifestly affbetetl, to a very consider- 
able extent, by the disturbing action of the basaltic rocks. The 
efl^ of tbe basaltic pillars of the Causeway upon the magnetic 
nesdle has been long since observed ; and on comparing the dip 
recorded in tlie preceding table, with that due to the geogra- 
phical position of the station, we find it in excess to the amount 
of W. At Colerain, on the other hand, the effect of the 
disturbing action has been to diminish tlie dip, but in a less 
amount. The cause of these irregularities being apparent, we 
have no hesitation in rejecting the results, in the computation 
of the the isoclinal lines. 

Before we proceed to this computation, we must estimate the 
mights of the observed results ; and for this purpose it is ne- 
oesfiiry to know the amount of the probable error of station. 
This Is obfamsd by computing (with assumed approximate 
values of L,M,'N,) the probable dip at each station, due to its 
geographical position, and comparing it with that observed. 
The sum of the squares of the differences of the computed and 
observed results, substituted in (12), will give the total moan 

S irobable error , from which (the errors of observation and of 
nstrumerst being already known) the local error is deduced 
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Now assuming the approximate values 

L = 71° 22' 5, M = +'^0, N = , 

the probable dip at each station will be given by the forimtla 
a = 7 1 ° 22'-r> + ‘‘M) .r + -51 t/ ; 

and the computation gives for the sum of the 1**/!'’’ 

diffeiences of the computed and obseived renults, at tiu .5. 

stations, 

nysoii; 

from which we find (12) 

K2=17‘1'8, K=l*.2, 


E denoting the total probable error at any one htation. Utit if 
E and E^ denote the mean probable errors of ohsenation and 
of instrument at each statioiit and the probable local erroi'i 


E* s=s E« + RJ + Rf- 

For the observations of this series, R„“ 1',^ = 'i'O* , wherefore 

E,= 8'- 1, 

To deduce the weigh? of the result of w, observations, with n, 
instruments, at any station, we substitute the values thus oii- 
tained in (17), and we obtain 



When the local error, therefore, bears so great n proportion to 
the errors of observation and of instrument, ns it iloes in the pie- 
sent instance, it is manifestly waste of labour (as far ns regards 
the determination of the position of the isoeliiia! lines) to mul- 
tiply observations at any one station. In the ease under con- 
sideration, the weight due to the result at any station {howe»ver 
the observations be multiplied, and whatever the number of in- 
struments employed) can never amount to double the weight of 
a single observation 

Substituting the values of and in the preceding fonrunln, 
we find the weight of the mean dip, in Dublin and Liineriek, 
equal to 1'8, the weight of a single observation being unity : in 
no other case thro^hout this senes iloes the weight amount 
to more than I'S. Taking the niairest whole numbers for the 
value of this ratio, we shall assign a weight of 2 to Dublin nnd 

V Throughout a coMiderahlo portion of the srrieii, two needle*, t. I ninl I, i, 
were used togcthci Tho probable oirorof obimiiition of the iman i« nearly 
2', the initrumental moi ih little leii than that of a tingle needle, being, in thii 
case, due chiefly to the inngnolitm of the limb 

I 2 
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U> I^imerick, the weight of each of the other stations being unity. 
I'he results of the calculation are the following: 

L = 7r M « +';«>0, N « +■,'30.5. 

„ » - IG', r --587. 

Accordingly, the dip at the central station (latitude =b 53" 2i', 
longitude a« 8" O') is 71‘’yt3'’'7; the epoch being the Ist Ja- 
nuary, 1837. 


Caj)t(iht Hoss's ()lm‘n'aitonn of l>ijt in Ireland, 

'riicHc oliHcrvatinns were made at 1 2 stations, with the needles 
idrcaily designated as H. 4, H. .5, 11. G, II. 7, They are con- 
tained in the following table. 


taiu.k xxxvin. 


Hutlnti 

Ditt« 

Ilmir. 

' 

iitHmt, ' 
|l mviirMH), 

1>4‘ 

Metn Dip 

Hupctof 

Obwrvttlon, 

Wnterford 

ma 

Ovu 4 

1*0 r.M. 

E 6 

* i*-4, 

/} 70 50-4' 


1 fo 4i-8 





E 4 

« 70 44*3 

In an Orchard, 





A 70 45 1 

70 44*7 


i mik mag. S. 

... 

- n 

U « 

M 70 30*6 



of the Charth 


» 70 4S 

70 39*8 




3‘SIOf.M. 

E 4 

• 70 S4<a 
$ 70 88‘3 

70 80 4 




^ f 

R 7 

m 70 41'7 
fi 70 41-7 

70 41*7 

. 70 80-4 

In Mr, Jones’s 
nursery grounds. 

S-SOs.M. 



a 5 

« 70 86*0 
A 70 48*4 

70 40 




Vikm!* I»- 

IS 

2m vM 

a 0 

• 70 Sil.S 




liiiid. 

1.^ 

1*0 

It 4 

70 54*4 
« 70 51 5 

70 5^^a 







/S 70 53*1 

70 51*8 

► 70 53 

Near the N W. 



SSOp.if. 

E 6 

n 70 50*3 
a 70 58*0 

70 51*9 

jKiint of the 
lilands 


EUkm^iTsssi.s 

17 

1*30 i*.w. 

a 6 

« 70 40*8 





USTOa.m 

a 4 

fi 70 56*9 
« 70 49*6 

70 53*6 








A 70 49 6 

70 49*6 

*^70 5M 

In the grounds 



3 0 

R 5 

« 70 50 3 



ofMucruss,netr 





0 70 58*6 

70 51*9 


Uie Abbey, the 

1 m 

1 s*aorsi4. 

E « 

« 70 58*3 



demenneof H. 





0 71 1*3 

\ 7l 0 

** 

ArthurUerbort, 



4*0 fsM, 

. E 4 

1 « 70 53*4 
0 70 58*4 

1 70 58*4 


Esq. 


— m 

1 1*0 fsM, 

. E 1 

t 7t 1 


* 70 59*6 

1 In the garden of 





0 70 59*J 

' 71 0*4 

Somerville, the 

SbAldlTH)«| HtMT 


2*45 p.M. 

. E 3 

' « 70 59*? 
0 70 59*« 

t 

f 70 59*6 


seat of James 
Hervey, Esq* 


ni soasm 

E < 

U 71 19 



hmt. 




0 712^4 

t 71 33*3 

• 

1 In the garden of 



1*0 P.M 

E 4 

1 m 71 35*13 


71 38*5 





0 71 33*3 

^ 71 34*1 


Faulkner’s Inn. 
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Dublin 


Station 


Date 


1838 
Oct 29 


I Armagh 

Londonderry 

i 

I Sligo 
[Westport 


jEdgeworths- 

town 


Hour 


— 30 

Nov 2 

— 5 

— 6 
— 10 

— 13 

— 19 


1 0 ? M 

2 0pm 
2 45p M 
40 pm 

Noon 
1 30p M 
lllO A M 

0 30p m 

2 20p M 

1 30p m 
4 0pm 

2 30p m 
0*40p m 

2 30p m 
1 30p m 

3 lOp M 
115pm 
3 16p m 


Poles 
« direct, 
/S reversed 


[observed 

Dip 


R 6 
R 7 
R 4l 
R 5 
R 6 
R 4| 
R 6 
E 4l 
R 5 
E 4] 
R 6 
R 5 
R 6 
R 4| 
R 6 
R 4 
R 6 
R 4 


70 582 

71 4 2 

70 59 4 

71 14 

70 59 8 

71 02 

70 56 6 

71 0 8 

70 57 

71 13, 

70 57 8| 

71 0 6 
71 38 4 
71 42 4 
71 39 7| 
71 403! 
71 411 

71 41 

72 4 7| 



71 58 2 
71 57 8 

71 58 8 

72 10 
71 58 4 
71 27 6 
71 32 6 
71 29 2 
71 29 91 


Mean Dip 


I 70 59 8 


[Near the Mag 
netic Observa 
tory in the Gar 
dens of Trinity 
College 


-71 40 5 


W2 2 3 


.72 0 2 


71 59 


Place of 
Observation 


In the garden^ 
North of the 
Observatory 


In an orchard, 
SW by S tiue| 
1^ a mile from 
the Cathedral 

In the grounds on 
Markree Castle 
the demesne of E 
J Cooper, Esq 
MP 

In the garden ofj 
the Hotel 


. 71 29 8 


In the garden of 
the residence ofj 
the Edgeworth 
family 


The next table contains the latitudes 
Captain Ross’s Irish stations, and the mean 
The observations were made m such quick 
reduction to a mean epoch is unnecessary 


and longitudes of 
dip at each station 
succession that the 


Table XXXIX. 


station 

Lat. 

Long 1 Dip 1 

Station 

Lat 

Long 

Dip 

Londonderry 

Markree 

Westport 

Armagh 

Edgeworth*s-town 
Shannon Harbour 

155 'O 
54 12 

53 48 

54 21 
53 42 
53 14 

^ 20^ 7°2 02 3 

8 26,72 002 

9 29' 71 69 

6 39 71 40 5' 

7 33 71 29 8 
7 52 71 232 

Dublm 

Limenck 

Valentia 

Killarney 

Waterford 

Cork 

53 21 
52 40 

51 56 
62 03 

52 16 
51 54 

°e 16 

8 35 
10 17 

9 31 
7 08 
8 28 

70 ^9 8 
70 59 6 
70 52 
70 51 1 
70 45 8 
70 39 4 
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The foregoiiij^ observations having been made with diflerent 
needles in the Hiime cirele, it heeouies necessary, in estimating 
the probable error, to Heparnte those diu* to the liinb from those 
which arise from irregularities m the axle. J'’rom the mode in 
wlucli the ohservations were taken, — namely (in all but one in- 
stance) a sb/g/e ohsennlum with each needle, — the axle error 
and the error of observation are eombined ; and tlie beautiful 
aecordaiicc of the partial observatiouH sbows that their com- 
bined result is ineonaid<>rahle. 'J'here seems reason, however, 
for believing tliat the eirele itself is not free from error. The 
mean result obtained with these needles, in this circle, at West- 
bourne (Jrcen, is less than the mean of the other needles 
employed at the same place (sec 'I'nble 11!.); while on the other 
hand, they give a result ;J'‘8 m excess of the mean dip, as shown 
by («aiuhej*s needles in Duhhn,— the latter being observed by 
the method of arlntrary a'/nmiths. 

Now the total probable error at each station, in tins series, 
(as deduced from a comparison of the computed and observed 
results) is found to be 4'*0,— a result scarcely differing from 
that of the former senes. Of this, tl^\ part which is reduced 
by repetition is (as has been already stated) exceedingly small , 
and, conseiiuently, the leniainder (the combined result of the 
stntioii and circle errors) is eonsiderahle. Under these cir- 
cumstances, it will be readily seen, no disproportion in the 
number of observations can materially alter the weights , and 
as, in addition to this, the observations have been distributed 
with some attention to uniformity, it is inanifcst that we must 
re^rd the weights of all the stations as equal. 

The results of calculation are 

L * 71« 22''0, M s= +*Je70, N = + *550 

Hence the dip at tho central station, on the Ist November, 
1888, was 71° 2^''0, the central station being the same as 
before; consequently, the probable dip at that station, on the 
lit January, 1887, was 71“ 2()'‘k 

Finalfe, if we combine these results with those of the former 
series, allowing weights in proportion to the number of stations, 
we find 

L = 71“ 28''7, M = + -m, N » -h •517 
u « -60“ 32', y =-594; 

L denoting the mean dip at the central station, on the 1st 
January, 18S7. 
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Report resumed hy Major Sabine. 

To u,o 

Jf^'TolTirRotet Omo »>»>«■. B»rt . «t my re<li'<-«t 

Jordan Hill. 

’T'AWT.ffi XL. 


Lat 

lAing 

Date 

Hour 

ii ^3 

1^3 

1888. 
Sept 10 

Noon 



— SS2 

2 PM. 



— 21 

^ M 



— ilH 

A.&l. 


M tUrt'Tt 
^ reveritKt, 


• ft in 

o » 

» 71 87'« 
« 71 M 4 

71 «7« 

/3 71 SS 
« 71 .'S18 

71 35 

fl 71 fill 
• 71 31-0 

71 55 2 

/» 71 87S 

71 53 2 




n m 


Collecting in one i lew the values (»f u uiul r oljtiuncil from the 
obseivoitions m Ireland, wc have as follows :- 


Tahi.k XLI. 


Observer. 

No. 

Stations. 

Cunt. Ooogf. roaiti 

Vttluri of 

Lat. 

Long. 

u 

r 

Lloyd, Fox, $.nd Sabine 
Ross • 

Si 

^.i a'l 
53 21 

S d 
« (1 

5!) 1(1 
j Il’I 111 

l»57K 

iMti:i 


Reeaiding the values of w and ;• as enlitleii to weight, projmr. 
tioned to the number of stations, of which each is the represent- 
ative we obtain - 60° 32' and 0'*594 ns the mean values derived 
from’ the lush scries, and corresponding to the mean geogra- 
phical position, 53° 21' N, and 8° 00' W. 
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Collectui^ itJ one view the vuluca of it and r at the central 
gcographiciii poBitioiiK in Kngliiud, Scotland and Ireland, as 
they have been derived from the several aeriea in each country, 
we have as follows : 

England, Lat. '>2" 38'. Long. 2"07' ; ?<= -O'!® 0r>' ; r=0-575' 

Scotland, — 56° 49'. — 3“ .39'; ?«=--56°06'; r=0 549' 

Ireland, — 5,3° 21'. — 8° 00'; ?/=~60°.i2’; r=0*594' 

Whence it appears that the isoclinal lines do not intersect the 
geographical meridian at the same angle in the three countries; 
that they form a greater angle with the meridians in England 
than in either of the other two countries ; and that the angle 
ia also greater in Ireland than in Scotland. 

It also appears that the distance between the lines is greatest 
ill Scotland, leas in England, and least in Ireland ; the number 
of geogiai>hical miles, nieuBurcd on the perpendicular, corres- 
|Kniding to differences of a degree of dip, — being 

109‘2 in Scotland; 

104*4 in England; 

101 ‘U in Ireland. 

It follows, from the different values of r, that the assumption, 
upon which we hiuc hitherto proceeded in these combinations, 
of parallelism of the Unas and their equidistance apart, does not 
hold good when applied to an area of the extent of the British 
islands, and not strictly so for any of its three portions; and 
that it is desirable to find a method of more exactly represent- 
ing the observations, by tracing each isoclinal line separately 
from observations nearly of its own value, and consequently but 
little removed from It in geographical distance. If we have 
the approximate values of u and r at any station where the dip 
has bwn observed, we may readily compute the latitude and 
longitude of a point furnished by that observation for the po- 
sition of the next adjacent isoclinal line. If the isoclinal lines 
sought are those of complete degrees (i.e. the lines of 69° 00', 
70 * oef, 71 ° 90', &c.), and if the observation be also without 
ftHrOtwai aainutet-Hiay, for example# 69° (X/ — the point fur- 
nished by that observtlflon for the line of 69“ 00' is at the 
station itself. If the observation exceeds or falls short of 
69“ by a few minute*, the point furnished by it for the 
isoclinal line must be distant from the station a geographical 
S]|^i0e, equivalent to the value in distance of the fractional mi- 
nutes, as computed by the value of r, and in the direction of 
w -h 90“. Thus, if D be the degree of dip represented by the iso- 
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dmalUne, Sthe dip observed at a station, of whicli the latitiule 
is X, then is (D— 8) tiie difference of latitude, and (D—S) 

cosM ggj. ^ difference of longitude, between the station ami 

nmiit which it furnishes for the iBOcliiuil line* ^ 

have the^values of wand r at the central geographical po- 

sitlsS EnXd, Ireland, and 

-rro+inTi Tf for a s-eneral central station m the Bntisn ismnoaf 

ifZ. iu the .h«c count, ™ 

VIZ. lat 54° 16' N., long. 4° .15' W., wc 

of u and r foi that station from e<iuutions of tlu fttrm 

U/ = u + O/X + b,y 

}*j «SB r + <Xj5? + bf^f 

where u, is the angle and r, the rate of increase at one of the 
three centnd geographical positions; «,and A, <-o-oidiniileH of 
distance in loifgitude and latitude from the gem*ral ‘-y 
tion, expressed lu geographical miles ; and and t/ eoefiicienU 
of the cLuge m the values of u and r in cachgeogmphical mile, 
y in the direction of the meridian, and jr in mat of the porpcii- 
Icular thereto. The mean results in the three countriee wUl 
then furnish respectively the three following equations for the 
value of u , 


England, 3905' 
Scotland, .‘{.'ifiO' 
Ireland, 3632' 


H9.r- 9R//; 
.3 4 X + 


w + 123 X 


55 »/ j 


The number of stations from which tlic mean results were ob- 
tained was. 


In England, 122 
In Scotland, 46 
In Ireland, 39 


or nearly in the 
proportion of 


In combining these equations therefore by the niethml of 
least squares, to obtain the most probable values of k, x, and ip, 
we may give the weight of 3 to the English result, and that of 
unity to each of the two others. 

Pui suing the usual process, wc derive n m — 60" 42' j » 
+0’6 , y = + 2 0 . and we may compute the approximate value 
of u at any geographical position in the British Islmicb, by the 
formula 


K = - 60° 42' 4 O’C rt + 2 A, 
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the origin of the coordinates, a and h being the general central 
station in 4° 35' W longitude, and 54° 16' N latitude 
Proceeding in the same manner for ? , we have the 3 equations : 

England, + 0 575 = r — 89 a- — 98y , 
Scotland, + 0 549 — r— 34 a + 153 3 / , 

Ireland, + 0*594 = r+ 123 x — 55 y 

Giving the English lesult the weight of 3, and each of the 
others that of unity, and deducing by the method of least squares 
the most probable values of r, x, andy, we obtain a* = +*00007; 
y = ~ 00013 , and r = 0 571, at the central geneial station 
in lat 54° 16' and long 4° 35' W. 

Whence the approximate value of r is found at any othei geo- 
graphical position in the British Islands by the formula 

r = + 0 571 + 00007 « — 00013 b , 

the longitude and latitude of the general central station being the 
ongiH -etf &e eesTdCHiatcSs a and ik 
The points furnished by the sfeVeral observations for the near- 
est adjacent isoclinal line, computdBrin the manner above de- 
scribed, are inserted in the general table which closes this divi- 
sion of the report The table is in two parts , the one con- 
taining the observations, the othei the deductions In the first 
part are shown the observed dip, the latitude and longitude of the 
station, the date, the observer, and a reference to the paiticular 
table m which all the details connected with the observations 
may be examined. In the division which contains the deduc- 
tions, are shown the dip reduced to the mean epoch of the 1st 
January, 1837 5 diffeiences of latitude and longitude between 
the station and the point furnished by it for the nearest isoclinal 
Ime; the latitude and longitude of the points, and the values of 
u and r, employed in their deduction 
By the method thus described, the transfer of the observation 
to the isochnal line involves no other matenal inaccuracy than 
such as may be occasioned by incorrectness in the employed 
of M and r We may, therefore, examine the probable 
IttMtnfjthe inaccuracy which may be thus mcuired,— 30 mi- 
nutes of dip is fee extreme fractional amount in any case for 
which a deduction is required if we suppose an error in the 
assumed value of r equal to 0*01, which is nearly a fourth of 
the extreme difference found for England, Iieland and Scot- 
ch,— the corresponding error m fee geogiaphical distance of 
the pomt from the station wiU be less than one mile An eri or 
ot 1 in the value of w, in the same extreme case of a fractional 
amount of 30' of dip, would cause an error in the position as- 
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si^ed to the point of less than one mile in latitude, and half a 
mile in longitude We may hence estimate the probable lirmts 
of inaccuiacy in the extieme cases alluded to It is obvious that 
uhen the fractional minutes in the observation aie less than 
thirty^ these limits are proportionally reduced , and it is further 
plain that eirors thus occasioned will he of a conti ary nature to 
each other, according as the fractional minutes aie m excess or 
in defect of the degree which the line repiesents When, ^ere- 
fore, the observations are numerous, and fall on both sides of 
the lines, as is the case in this survey, a mutual compensation is 
afforded, and whatever small inaccuracies there may be in the 
values of u and r, their ultimate effect on the Imes may be re- 
gaided as wholly insensible 

If the observations at each station were free from instru- 
mental defect and local influence,^ — and if they were continued 
sufficiently long at each station to furnish its mean dip inde- 
pendent of diurnal and irregular fluctuations, — the points com- 
puted from them and tiansferred to a map would require merely 
to be connected in order to form the isoclinal line As might 
be expected, however, the»^esults of the observations are far 
from presenting this perfect accordance, especially m Scotland, 
where the prevalence of igneNDUS rocks produces much disturb- 
ing action. An examination of the map, however, m which the 
points, and the stations they are derived from, are inserted, will 
show that, notwithstanding the disturbing causes referred to, 
they do airange themselves m such manner as to leave very 
little uncertainty m any quaiter in tracing the position and 
direction of each isoclinal Ime. Each line thus becomes an 
independent determination, derived from observations which be- 
long to itself alone, and uninfluenced by those which differ more 
than thirty minutes from the degree which the line represents*. 

By this" method of combination, any departure from system- 
atic arrangement which might exist in any one of the lines 
passing across fhe Biitish Islands, would become manifest at 
once to the eye Individual stations there are, particularly m 
Scotland and the north of Ireland, which throw their points to 
some distance from their respective lines In some very few 
cases, a group of neighbouring stations appears to be similarly 
affected The most prominent instance of this is in North W ales, 
where there appears a decided disposition of the majority of the 

* This has been strictly adhered to m the table everywhere , and in the map 
everywhere ovei the surface of the land The lines are extended in the map a 
short distance heyond the land , and as the observations which justify tins ex 
tension are few in comparison with those in other parts of the map, the determi- 
nations which fall nearly midway between two lines have, in these few cases, 
been given a beaimg on the lines on either side of them 
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points to fall to the south of the line of 71 °^ contrasted with and 
counterbalanced by an opposite tendency of the points furnished 
for the same line on the east of Ireland^ A more extensive 
research is necessary to determine whether^ by multiplying the 
number of stations in these localities, this apparent irregularity 
would disappear, or whether the observations referred to truly 
represent what may he termed a district anomaly. Whilst, 
however, on minute examination the ^ye may rest on single 
stations, or on groups, which present examples of the slight 
irregularities here referred to, it cannot fail, on the general 
aspect of the map, to be struck by the absence of any important 
unsymmetrical inflections, and by the obvious general systematic 
arrangement of the terrestrial magnetism indicated by the lines. 
Here, as elsewheie, they present the features of the general 
magnetic system; the effects of local and partial disturbance 
being indeed discernible on close examination, but not being 
found of sufficient comparative magnitude to influence the 
general representation. 

The lines of dip as they appear on the map are slightly 
curved, being convex towards the^E, If the extreme points 
of each hne were connected by an arc of a great circle, the cur- 
vature of the arc, on the piojection which is here employed, 
would be in the opposite direction to that of the isoclinal lines, 
or the convexity would be towaids the N W Their departure 
from such a straight line on the surface of the globe (or their 
difference from great circles) is greater therefore than appears 
in this projection 

* This apparent dislocation of the line of 71° between England and Ireland 
was noticed by Mr Fox in the Report of the Royal Cornwall Polytechnic So- 
ciety for 1835 No trace of a corresponding irregularity occurs in the conti- 
nuity of the line 72° in crossing the Insh Channel 
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The D.p at Lerwtck 73“ 48' 7 belongs to the Isoehnal l.ne of 74“ , and ,s the only dip exceeding 73“ 30' 
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DIVISION li.— INTKNSITY. 

The obBerMituin-* of the Intensity are arranged in three 
aectiong, in the suine manner as those of the Dip. 


Section I, — Enolano. 

§ I . Stnticul Rh’thod. 

Mr, LhytC h Ofixerraiiom. 'I’liese were made with the needles 
,1 *'• bii), in a li inch circle, made by Robinson, 

table A 1 41 containa the detailed statement of the obser- 
vutiona. 


Tahlb XLII. 

[6* is the angle which the needle makes with the horizon, the 
Roiithcrn arm being loaded vith a weight. The negation sign 
nnlicates that tlie north pole of the needle is aboce the hori- 
zontal line. 



Date. 

Ke«d]e L B 

1 KikkUo I.. 4 

Hour, 

Ther 

9 , 

Hour. 


9 

Dublin ... 

Loudon .. 

Holybiid • 
Dublin ... 

mu 

April n 

— 15 
-- ib 
— SI 

m 

— 25 
-- 27 

M.»y 7 
9 

h m 

0 !H vAu 

0 m 

1 <l 

2 58 

0 SO 

a 10 

1 m 
\ n 

l 25 

5^*5 
5il* 
5.1 H 
58 5 
59<2 
55*2 
55* 
57*2 
(10 

ih 2ff*i 
-15 30 

- 18 43 5 

- 18 47*0 

- 19 0*0 

- 17 SM 

- 10 19*4 

- 15 52*5 

- 15 525 

h m 

0 43 r,M. 
0 08 

1 28 

2 37 

0 14 

2 45 

0 40 

1 10 

0 50 

5^'*H 
53*5 
50*8 
58*5 
00*5 
55*0 
54 0 
56*5 
60*5 

- 1% 26'4 

- 13 21*0 

- 16 31*9 

- 16 599 

- 16 576 

- 14 56*8 

- 13 55*6 

- 18 22*5 

- 13 184 

Dublin ... 

Blrk&nho«d 

Sbrtwtbury 

Chophtow 
Sfttihbury . 
%<i« ...... 

CUjtei..*.*, 

Aug, 5 

— S 

9 

— 10 

12 

^ Hi 
— 15 
10 

.w- m 

3 50 

2 35 

10 Oa.m, 

10 50 
n 40 

0 07 

n 20 a.m 

0 05 r.M 

0 10 

n 10 AM. 
Noon. 

0 45 ?.!«. 

11 mAM. 

I 0 #0 WM* ' 

01*8 
07*8 
08*9 
00*« 
07 2 
00*5 
04*5 
00*4 
mi 2 
71 2 
71*5 
72*2 
0t*5! 
OS‘5 

- 15 53*8 
-10 9*2 

- 18 14 9 

- 18 07*5 

- 19 4*8 
-19 2*5 

- 19 ia*5 

- 19 11*2 

- 19 U'O 

- 19 58 8 

- 20 33*2 
-20 801 

- 19 27*a 

- 19 21*9 

3 28 

2 10 

9 0 am. 
10 20 

U 15 

0 20 r.M. 

10 50 a.m. 

11 45 
n 40 

10 45 

11 ao 

0 20 r.M. 

11 15 a.m. 
0 5r.M. 

6L8 

66*5 

68*8 

67*5 

655 

664 

64*5 

66*2 

618 

695 

72*5 

70*0 

62*5 

63*0 

- IS 436 

- 13 34*4 

- 15 07*2 

- 14 58*4 

- 15 56*8 

- 16 20*8 

- 16 245 

- 16 149 

- 16 472 

- 17 360 

- 18 24*2 

- 18 208 

- 16 44*2 

- 17 09*6 

Rydo 

Brighton. , 

London .. 

Cambndgo 

Lynn 

Sopt, 24 

-- 27 

Oct 4 

— B 

10 

0 15 

1 10 

U 15 a.m. 
Noon, 

0 45 p.M. 

1 40 

0 20 

1 10 

0 55 

00*4 
04-8 
01*5 
01 0 
50 0 
57*0 
59*5 
50 2 
57*81 

- 20 22*0 
- 20 10*0 

- 20 41*4 

- 20 21*9 

- 19 45*0 

- 19 424 

- 19 490 

- 19 390 

- 19 105 

11 45a.m 

0 40 r.M. 
11 40 a.m, 

0 a0r.M. 

1 20 

2 0 

0 40 

1 35 

1 25 

65*8 
65*0 
615 
61*2 
57*0 
50 4 
585 
55*8 
575 










MAONKTIC *il7flVKY OF {••n 

Tabular view of the variations of the angle (f, for I he- inirnose 
of ascertaining the loss of force undergone by the need leii, 
and the period of the change. The angles arc retiuetd t<i 
the standaid temperature, 

Tabw: XLin. 

Kii.fU ! 4 

-fs iia -fa Mtf 

-IS Mil -irt »»•« 

_17 .*tKH ja 4'H 

-i(i a«Mi - 14 aa 

- la a(7 - 1:» mu 

-13 nas -la aja 

-if 88! -U 49f 

-18 8«-7 -18 8» « 

-19 8'8 -IB III 

-19 H'll -Ifl 44'3 

-19 40 9 17 aOH 

-ao I.'. 7 Irt Mi 

-19 lU'H -HI 89 1 

-SO lO-R “SS 41-0 

-SO 99 7 -99 lilt! 

-19 49-8 -99 4811 

-19 80-1 -99 IMS 

-19 19'» -91 89' I 


N^oie by Mr Lloyd — Itupjiearrt ft'oin this table that Needle 
L 3 sustained a loss of force in the interval of time which e!fl|me<l 
between the two observations at Shrewsbury. Now the iibiier- 
vations at Dublin m April and May prove that the liiss sus- 
tained by the needle during the series of observations In spring 
was comparatively trifling; while, from the results obtained at 
the same place in May and August, it appears that the mag- 
netism of the needle remained perfectly steady hi the interval 
between the two series. We are consequently conducted to 
the conclusion, that the change occurred in the short interval 
between the observations at Dublin on the 5th of August and 
mose at Shrewsbury on the 9th ; and we have every reason to 
believe that it waa-prevwm to tlie ohservutioti at t(irk«*niicad, 
and probably due to some accident m the passage aeross the 
channel. Ihe magnetism of the needle appears to have been 
steady during the remainder of the autumn scries. This, wo 
think, will appear from the difference of the angles at Shrews- 

• For the modo of effecting this reduction see Fifth Report Rritlsli ftsioci- 
ation, page 147 


station 

Bate 1 

Dublin .. . 

April 

n Ac.! 

London . 

— 

19 at. 1 

Shrewsbury 

— 

25 

Holyhead 


27 

Dublin 

May 

7 (to. 

Dublin 

Augu&t 5 Sii, 

Birkenhead « « « 


s 

Shrewsbury. .... 


9 

Hereford , , .. 

... 

10 

Chepstow .. 


It 

Salisbury . , , 


m 

Hyde 

— 

15 

Chfton 


211 

Ryde 

8epu 

24 

Brighton. 


t7 

Itondon 

Oct 

4 

Cambridge , 


8 

Lynn . .... 


10 
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The mean of these values, 0*95469, has theiefoie been taken as 
the equivalent to unity, and the relative values of the intensity 
at the other stations have been computed theieby, and aie in- 
serted in the final column of the table. 


Table XLV. 





Hour 

g 




cos 0 

Intensity 


Dat 


a> 

Q 







§ 




Bin (S - $) 

iionaon 
=1 0000 


1837 1 


5§ 

^17 521 





■ 

June 

1 


■ 




Little Cloisters,^ 
Westminster 

July 

1 

25 

9f A M 

58 

70 

-17 56 6 
-18 074 


6°9 18 5 

95245 

0 9977 


— 

25 

10| A M 

73 

-18 00 3 

- 

1 




* May 

17 


55 

-17 38 






— 

29 


56 

-17 414 






June 

5 

11^ AM 

65 

-17 55 6 






— 

5 

§ P M 

65 

-17 50 2 






July 

20 

P M 

69 

-17 29 5 





Torlington . , ' 

Aug 

20 

5 

5| P M 

2 PM 

69 

70 

-17 371 
-17 512 


- 68 59 6 

95390 

0 9992 



5 

2| P M 

70 

-17*^i?9 7 






— 

31 ! 

Noon 

60 

-18 031 






— 

31 

1 1 M 

60 

-18 04 6 






Sept 

1 

li- p M 

57 

-17 421 






— 

1 

2^ PM 

57 

-17 38 5 





Shrewsbury , 

— 

19 

19 

3^ P M 
4| P M 

685 

685 

-16 34 8 
-16 37 0 

1 

J 

“ 70 24 9 

96009 

10057 


— 

21 

10 am 

66 5 

-16 018 

1 




Aberystwith - 

— 

21 

21 

10§ A M 

3f PM 

66 5 
66 

-16 01 8 
-15 415 

1 

j 

^ 70 25 9 

96430 

10100 



21 

4§ P M 

66 

-15 40 8 

J 




Brecon , r , 

— 

22 

22 

5^ A M 
65 A M 

54 

54 

-16 26 3 
-16 303 

1 

J 

- 70 03 2 

96041 

10060 

Merthyr 

— 

22 

22 

If P M 

2f P M 

62 

62 

-16 09 8 
-16 13 0 

1 

J 

j- 70 040 

96346 

10081 


— 

25 

4f P M 

59 

-16 30 5 






— 

25 

5j P M 

59 

-16 30 3 






Oct 

2 

5 PM 

62 

-16 13 9 






— , 

2 

6 PM 

62 

-16 22 0 






— 

3 

11 am 

65 

-16 26 5 





Dunraven Castle < 

— 

3 

5 

Noon 

Ilf A M 

65 

65 

-16 25 9 
-16 27 6 

1 

. 69 45 7 

96215 

10078 


— 

5 

Noon 

65 

-16 26 9 





— 

5 

5 PM 

60 

-16 31 1 






— 

5 

5f P M 

60 

-16 317 






— 

6 

Ilf A M 

62 

-16 40 6 





1 

w, — 

6 

Noon 

62 

-16 39‘0 






" Nov 

2 

f P M 

48 

-18 24 7 






— 

2 

If PM 

52 

-18 29 2 





Dover 



3 

3 

2f p M 

3 PM 

50 

50 

-18 188 
-18 25 0 


. 68 52 3 

94948 

0 9945 


— 

6 

f P M 

50 

-18 217 





1 

. — 

6 

If P M 

50 

-18 214 
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0 




Intensity 

Station 

Date 

Hour 

e 

B 

a 

sin ( 2 f -« B) 

London 
ml OOUO 

- 

1837 

Nov 9 ; 

Hi A M 

58 

-?7 5'8 1 




Margate -j 

— 9 

10 

1 PM 

LI A M 

50 

48 

-17 S 6 G 
-18 01 6 

- el) 0 ^ 9 

95180 

0 9970 


— 10 

Noon 

48 

-18 019 




r 

— U 

Noon 

50 

-17 12 8 ■' 




London (Re- 

— 14 

1 PM 

60 

^17 14 7 




— 16 

3 PM 

37 

-16 53 7 

U9 23 8 

•96684 

10022 

gent’s Park) 

— 16 

4 PM 

37 

-16 52 6 





16 

4J P M 

37 

-17 00 6 




r 

Oct 15 

2^ P M 

56 5 

-17 20 8 " 





— 15 

3 PM 

66 5 

-17 24 2 





— 19 

11 am 

68 

-17 473 





— 19 

12 

58 

-17 584 





— 19 

5 PM 

64 5 

-17 513 





Nov 24 

11} AM 

60 

-17 275 





— 24 

} P M 

60 

-17 25 2 





1838 






Xortington < 

June 18 
— 18 

3J P M 

4}l M 
Sim 

63 

63 

-17 462 
-17 45 7 

. 68 510 

95361 

0 9989 


— 19 

61 

-17 48 9 





— 19 

9 AM 

61 

-17 48 8 





— 19 

l|i PM 

66 

-17 39 7 





~ 19 

2 PM 

66 

-17 37’5 





— 23 

4 PM 

64 

-17 53 9 





— 23 

5pm 

64 

-17 49 6 





July 9 

3 PM 

71 

-18 12 9 





^ 9 

3i p m 

71 

-18 118 





— 19 

7 |a m 

64 

-17 02 5 





— 19 

9am 

64 

-16 597 





— 19 

Noon 

72 

-16 56 8 




Lew Trenchard - 

— 19 

2^ P.M 

72 

-16 52 2 

. 69 19 0 

95901 

10045 


~ 20 

7| A M 

68 6 

-16 42 8 





21 

8 am 

68 5 

-16 57 1 





— 21 

4 pm 

65 

-16 57 6 





" — 24 

4 PM 

58 5 

-17 366 





— 25 

74 A M 

59 

-17 07 5 




Falmouth -< 

-- 25 

8 am 

59 

-17 06 6 

^69 119 

95607 

10016 


_ 25 

1 PM 

63 

-17 80 8 





— 26 

4 PM 

65 

-17 188 





' — 31 

1| P M 

65 

-14 291 





— 31 

24 P M» 

65 

-14 29 7 




Dublin ^ 

Aug 2 

24 P M 

66 

-14 19 8 

Uo 54*6 

97200 

10182 


— 3 

3 PM 

67 

-14 29 5 






4 PM 

67 

-14 26 0 

J 



Whitehaven -< 

^ ^ 16 
- 16 

104 A M 

114 a M 

56 

56 

-14 24 8 
-14 195 

1- 71 10 9 

97144 

l- 0 lt 6 

Newcastle 

— 28 
— 29 

44 P M 
74 am 

69 

53 

-15 00 8 
-14 48 

1 71 09 

'96870 

HU7 

Alnwick Castle 

— 31 

44 PM 

621 

5 -14 39 9 

^ 71 22 6 

96987 

10169 


Sept 2 

14 P M 

59 

-14 24 9 

1 

97150 

10176 ^ 

Stonehouse 

— 2 

24 P M 

59 

-14 22 9 

1 71 19 6 


_ 4 

lOj A M 

60 

-14 W 

J 








144 


EIGHTH REPORT— 1H38. 


Table XLV. — {continued). 
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portion of magnetic force lost by the needle in the seveial in- 
teivals. It will be seen that the loss, on the daily average, 
progressively diminished, and, excepting m the jfiist interval, 
namely, between the 4th and 15th June, was not of sufficient 
amount to create much uncertainty in the results, after the ap- 
plication of a correction assigned in the usual manner, viz. a 
daily rate foi each interval, obtained by dividing the whole loss 
in an interval by the number of days which it contains. In le- 
gaid to the first interval, when the loss was considerable, and 
wheie a correction applied on the above principle can scarcely 
be supposed an exact lepresentation of the facts, it fortunately 
happens that the six included stations are all in Yoikshire, 
and thus, though an equable correction in this inteival may 
make the values of the intensity at these stations appear more 
discrepant with each other than they otherwise would do, yet 
their collective hearing on the position and direction of the 
isodynamic lines is scarcely affected. 

By expel iments with this needle m different tempeiatures, 
Mr Phillips found 000090 the coefficient (a) of (r—r') in the 
reduction for temperatufl^ , which has been employed in re- 
ducing the values in the column to a mean tempeiature 

of 60° 


Table XLVI 

Obseivations at Yoik, collected in one view, to show the loss of 
magnetism siustamed by Mi. Phillips’s needle. S = 70° 48' 8. 


Date 

Therm 

0 

COB 9 

Interval, 

Loss 

Average 
daily loss 

sin (^-O) 

Days 

June 3 & 5, 1837 

6§2 

- lli 9 

0 96632 





June 15 

68 2 

- 16 100 

0 96254 

1 


00378 

00034 

Aug ) 

67 5 

- 16 462 

0 96897 


■ 46 

•00367 

00008 

Sept 7 

65 0 

- 17 00 0 

0 95747 


^ 38 

00160 

00004 

Oct 2 

63 5 

~ 17 06 9 

0 95665 

J 

25 

00082 

00003 

Feb 19 & 20, 1838 

35 5 

- 16 55 0 

0 96530 

1 

J 

1-140 

00136 

00001 


Mr Phillips’s obseivations at twenty-four stations in England 
aie compiised in Table XL VII. , the values of ^ are re- 
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ducecl to a mean temperature of 00° • the two last columns con- 
tain the relative values of the intensity, in the first column to 
York, and in the second to London. The fioc|ucnt repetition 
of the observations at York, at difterent dates, rendora that 
station the proper base of Mr. Phillips’s series. The obser- 
vations at York and London in February and March 1888 
furnibh a direct comparison of the force at tlioso stations, and 
by means of that comparison, a determination of its value at all 
the other stations relatively to the London unity. 


Table XLVH. 


1837. 

Doncaster , June J 
York . June 3 
York ..M ***• June 3 
York ...s.M.June 5 
York .. *. June 15 
York June 15 

Thirsk rune 0 

Osmotherley Juno 0 
Ilamblctonend June 7 
Whuby June 0 
Flamborough June 11 
Scarborough. . Jun« 18 
Sheffield «««.«« June 17 
Birmingham. July 8 
Birmingham July 8 
St Clair’s ....July 19 

St Clair’s July 22 

St Clair’s.. , July 25 

York Aug. 1 

Calderstone , Aug. 12 
Douglas . Aug, 17 
Castletown Aug IB 
PeelCaitlernn Aug. 18 
PeelCastleInn \ug 18 
Birkenhead Aug 2(1 
York. .... Sept 7 
Coed., Sept 291 
Bowness Sept 25 
Coniston Sent 27 
Patterdal0....84t27 

Penrith . ... Sept 281 
Carlisle .. . Sept 291 

Newcastle Sept 30 



7 AM. 

2| P.M. 
21 A.M. 
12 

4 P.M, 

8 PM. 
8 PM 
8 p w. 
9^ A.M 

74 A.M. 

8 P.M, 

li p.M. 

64 P.M. 

8 P.M. 
P.M. 

9 AM 

Si PM. 
6 | P.M 
4 P.M. 


London 
York. * 
York 


Oct 2 
. Oct 2 
1838 
Har 28 
vPebv 12 
Feb. 20 


44 P M 

!i2 

24 A M 
8i A.M. 
14 P.M. 
104 AM. 
lOf A M. 
7} A.M. 

10 A M. 
4 P.M. 

4 § P.M* 

2 AM 

4 J PM* 


-15 ^01 
-Ifi 178 
-18 39-3 
-18 98-8 
-16 18-7 
-16 01 3 
-14 813 
-18 08 7 
-18 101 
-18 29 0 
-16 90-1 
-16 88 3 
-16 18-0 
-17 04-6 
-16 47-1 
-18 837 
-10 0 1 
-18 49 1 
-16 46 9 
-17 27 7 
-15 27-1 
-18 20 8 
-18 40 0 
-18 30-7 
-16 33 8 
-17 0 0 
-17 22 8 
-18 84-7 
-IS 88-4 
-18 58-8 
-15 81-0 
-IS 421 
-16 06-9 
-17 10-4 
-17 88 


70 48-8 


70 50*2 

71 03 2 
71 01-0 
70 nr-o 
70 36 0 
70 41 8 
70 29 6 

• 70 07-2 


j60 01-2 

70 48 8 

70 43 5 

71 22 2 
71 228 

I 7 I 24-0 

70 80-4 
70 48 8 

70 40'9 

71 18-4 
71 10-5 
71 1841 
71 934 
71 98-5 
71 18 1 

I 70 48-8 


■19 99-2 60 19'6 

:int2 


0 2 B 76 HOOO 
1-0000 1*0128 



MAGNETIC SURVEY OF GREAT BRITAIN 


147 

If we combine the mean results at the twenty-four stations 
in this table by the method of least squaies, we obtain the fol- 
lowing values x=:+ 000061 , 000066, u=-47° 37' 

?•= 000090 , and/=l 0136, at the mean geographical position 
in lat. 53° 49', and long. 2° 08'. s o P ^uon 

Mr. Fox's observaitons.— These weie made with a 41 inch 
needle, on Ae piinciple described by its makei, Mi T. B. 
Jordan, of Falmouth, in the third volume of the “ Annals of 
JiiJectiicity, &c. The needle has a small giooved wheel on its 
axle, which receives a thiead of unspun silk, fiumshed with 
hooks, to which weights may be attached The weights em- 
plopd were successively 2 0 grains, 2 1 grains, 2 2 giams , and 
with eaim weight the intensities are in the inverse ratio of the 
angle of deflection produced, corrections being applied for 
differences of temperature at the different stations. The fol- 
lowing table exhibits the angles of deflection occasioned by 
the respective weights, and the values of the intensity deduced 
10 angles aie reduced to a common temperature 

1 (» the centigrade scale 4:aving been found by expeiiment to 
be equivalent to 2', or 2' 4 in the angle. 


Table XL VIII 


Station 


London 


Eastbourne 


Eastwick Park 


Combe House i 


Falmouth * 


Date 


1838 
i May 22 
\ June 4 & 8 


June 20 


June 16 


July 2 


July 5 & 7 


Weight 


Grains 

20 

21 

22 

20 

21 

22 

20 

21 

22 

r20 

^21 

[22 

r20 

421 

L22 


Angle of 
Deflection 


4§ 36 7 

51 55 3 
55 33 0 

48 57 

52 19 
55 57 

48 35 
51 57 
55 40 

48 25 
51 45 
55 18 

48 29 
51 48 
55 20 


Intensity 


1 0000 
10000 
1 0000 

0 9938 
0 9921 
0 9952 

0 9997 
0 9996 
0^9986 

10023 

10024 
1’0031 

10013 

10017 

10026 


Mean 


1 0000 


0 9937 


0*9993 


1 0026 


P0018 


Place of 
Observation 


Mean of results in 
a field N of Mai- 
den lane, in the 
Regent’s Park, 
and at West- 
bourne Green 

In the grounds 
of Davies Gil- 
bert, Es^ 


lu the grounds 


In the grounds 


r In IVfr Fox’s 
\ grounds 
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KIOHTH RKPORT--IH38. 


§ 2. By the Method of Vihations. 

The observations by this method include twenty-seven sta- 
tions , i. c 18 by Captain Ross ; 7 by Major Sabuie : and 2 bv 
Ml. Llo^d, ^ 

1st. Captain Ross’b determinations were made with a cylin- 
der (X) vibrated in an apparatus on the well-known plan of M. 
Ilfinsteeii. The loss of magnetism sustained by the eyhnder 
during the time of its employment, from July 1887 to June 1838 
was very considerablo, and was occasionally so iriegular as 
to prevent any satisfactory conclusion wliatsoever being drawn 
from the observations. On a careful oxainination, tliere ap- 
peared two intervals, viz from the middle of September to the 
middle of Novmuiiei 1887, — and from April 24- to June .'5, 1838 
— (luniig winch thei(> was reason to infer that the loss of mag- 
iietism, tiunigh^ considerable, had been tolerably uniform and 
regular. DuriiiB the second interval, viz. from April 21' to 
June .), I8.}8, on both which days the cylinder was vibrated in 
London, the increase in the time ofrvibration at the same Ita- 
tion affords a direct meusiue of the diminution in its magnetic 
intensity ; and being divided by the miiiiber of tiays comprised 
111 the interval, furnishes the amount of the daily correction. 
Rut m the first interval we have the additional disadvantages 
of having no observation showing the amount of the loss 
of magnetism, and no direct comparison with the force m 
London : and it is necessary, -consequently, to have recourse to 

of determining these particulars. 
Un the 19th of September, 1887, Captain Ross vibrated cylin- 
der A at Rtrkemiead ; and on the 21st of September, at Dou- 
glas, in the Isle of Mah. In Table Xl.VIi. we have the 
value of the intensity at both these stations relatively to the 
lUndon unity, determined by Mr. Phillips; anti in Table 
ALIV. we have Mr. Lloytl’s determination of the force at 
Wirkeiiliend. We may employ these determinations to supply 
the time of vibration in London corresponding to the observa- 
tions with the cylinder at Douglas and Birkenhead. In like 
manner we may accomplish a second indirect comparison with 
London by n^eans of Captain Ross’s observations at Falmouth 
on the 18th of November, 1837, combined with the values of 
f ‘hat station determineil by Mr. Fox, (Table 
ALVIII.), and Major Sabine, (Table XLV.). The several 
observations and processes by winch the times of vibration 

are^ViomS Tn^TablT X r®! Y ‘ f 

mpnsaa m lable XLIX.; and m its final column m 
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showntheaverage daily loss of mngnetism experienced in each 
of the two intervals 5 which is subsequently applied in Table 
L., m assigning the corresponding times of vibration in Lon- 
don, on days when the cylinder was employed elsewhere. 


Table XUX. 









Station* 

[ 

Time or 
vibration at 

! Oiwwrveil 

«tiii 

^ InWniltv of 

1 Mi 1 UOOO 

rorr©itt*wii!ini 
[ timwofiriiiriiiUm 1 
1 uf t vittHlor X ill 

HalljC loi* 
of fkiroe in 
lh«» imiwr 
Uvp tiiiorr 

VAi* 




BiGimi repoex~ 1838. 


Table L. {eontmued) 


Temt>. CancttfHl Olwrrptl 

^ vlbrXm. >«!■ i 

Corrpiiwnd 
IngtJmoof 
vlbrfltl<»n in 


Swansea .. 


Ilfracombe. . 
PacUtow 

Falmouth .... 
Land's End 


London. 


Scarhro* 


Bridlington.. 


Wad worth 
Nottingham, 
Louth , ...M. 


Cromar 

Lowest oflTe . 


lHd7. in 
Oct. S?7 5 1 r M 

— 28 1140 AM 

— 21) 0 r>i) 

Nov 51 5 Si p.M* 

— 14 I 12 

I aa 

— 18 S42 

. — 23 H 6 AW. 

II 211 

1B3H 

, April 24 B 41 p.M. 

. — 28 1 40 

9 7 

. May 1 10 m A.M. 

11 2S 
11 40 

. 2 8 44 p.w, 

5 ao 

tl 85 

— 10 s ai) 

. — 12 7 40 A.w. 

. — 18 11 40 

. 17 pm. 


45 m 88 1 
51 278 12 1 278 00 

54 278 28 I 

40 27142 272 00 

50 270*85 1 ..... 

50 27M)0; 

50 271*02 271*48 

50 270 imi ..... 

50 270 08/ 

551 275 521 

58 275 51 f 


00 40 7 

00 ao*o 

00 25*1 
00 101 
00 18*5 

00 !5‘0 
70 45 2 

70 48 0 

70 88 8 

70 27-5 
70 10*8 

70 10*5 
00 40 1 


511 A.M. 


iHarwich 


London^ < 


51 p.M, 
) 28 A.w. 
) 87 p.M 
: 12 

i 40 A M. 

40 p.w, 
) 28 A.M. 

)8 PM 

14 A.M. 
, 52 

) 21 p.M. 
) 58 A M. 
)5 P.M. 


00 20*2 


00 15 4 
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T f obsei\ations weie made with two cvlmdeis 

L (a) and L (5), vibiated in Hansteen’s appaiatus. The 
^leement of then times of vibiation in Dublin, m Apiil and 
May 1836, is an evidence that then magnetic state lemained 

values of the intensity at 
Shrewsbuiy and Holyhead aie deduced, in lelation to the Lon- 
don unity, by means of the foice in Dublin , which, in a sub- 
sequent part of this Repoit, will be shown to be 1 0195 The 

of i eduction to a mean temperatuie, 
1200^^^^ ^ cylinders. (5th Repoit, B A., pp. 1 19 and 


Table LI. 


Station 

Date 

Cyl 

Temp 

Time of 
100 

Corrected Time 

Observed 

Intensity 





vibrations 



Dip 

London = 1 0000 


1836 



g 





Dublin . 

April 11 

L (a) 

5°6 2 

243 56 

243 76 

] 

0 / 



— 13 


610 

243 96 

343 88 

[•243 78 " 


101951 


T5 


565 

248^0 

343 69 



April 11 

L (4) 

565 

392 93 

393 16’ 

1 

71 03 5 

[ 10195 


— 13 


59 3 

29360 

293 53 

[293 33 


1 1 0195 J 

Shiews-\ 

rs 

April 25 

L(a) 

56 8 
63 0 

293 09 
24164 

293 29 
241 51 1 



bury ' 


1 63 0 

241 68 

241 55 J 

|-24l 53 1 


1 0095 1 

Holy- . 
head J 

— 25 

L(6) 

70 0 

29158 

290 83 J 

70 27 6 


April 27 

L(4 

54 3 

244 08 

214 42*1 



53 3 

244 02 

244 42 J 

^ 244 42 -j 


101921 

Dublin 

— 27 

May 7 

1.(4) 

L(a) 

59 0 
57 6 

293 87 
243 96 

244 10 1 

293 92 J 

71 08 5 



— 9 

610 

243 90 

243 83 J 

‘243 96 1 


101951 


May 7 

L(4) 

58 0 

292 95 

293 081 

■293 21 J 

71 03 5 

U0195* 


— 9 

610 

293 43 

29334] 


1 0195 J 


3 Major Sabine’s observations weie made with Mr Lloyd’s 
cylindeis L (a) and L (5), and with a pan, in all lespects simi- 
lar, designated as L (3) and L (4). The reswlta are comprised 
m the two following Tables, LII. and LIII. Table LII. con- 
tains observations made to detemine the value of the intensity 
at Toi tingtra, in Sussex , and Table LIII the values at six other 
Statons in Great Britain in Table LIII the value of the force 
in iJubljn — 1 0195, has supplied the means of cheeking the 
magnetism of the cylmdei s. 


eighth report — 1838 


Table LIL 

Doctuction of tlie Intensity at Toitington. 


I.loyil those nt The observations at Dublin, are by Professor 

I Thra by Major Sabine The intensity at Dublin 

ttnunenitiirft r formula for the reduction to a mean 

umimimira of JL (,i) 00027, of L(4) = 00022 


Torimgton • 
Dublin ,.v , 


Toriiiifton * , 




Tortington 
Dublin 


Tortlngion 


l>AtO. 


1838 . 
h\h. 9 
10 

March 3 
— 3 

~ 5 

March lol 
- 10 


Fob, 


9 

— 10 
March 3 

— 3 

— 5, 

March 10| 

— 10 


Hour 

Therm 

Time of 
lOO 

Vibrations 

h m 

4 40p.m 

1 31 

1 37 

53 02 

3 03 

1 44 

2 38 

42 

36 

46 2 

47 

46 5 
46 

45 5 

295 671 

295 09/ 

307 79' 

308 00 ► 
307 35 

296 741 
296 53/ 

5 09 T M 

41 

271 221 

0 34 

36 

270 78/ 

2 46 

46 8 

282 581 

3 08 

44 2 

282 58 [ 

2 40 

472 

282 57 J 

10 43 A M 

49 

272 531 


46 

271 98/ 


Corrected 

Time 


297 05 
308 81 
297 75 


272 28 
283 40 
272 99 


Dip 


O ! 

68 55 1 


70 58 4 
68 55 1 


68 55 1 
70 58 4 
68 55 1 


Inten 

Lon< 

sTO 


0 9< 


0 9' 


comparison with liondon. The London observations were made ir 
Ih® Fakcc Gardens at Kew 


<’yt. 


L(u). 

h{h). 


Btatluii 


r London.. .. 
LTortington 
TLondon .... 
LTortington 


Date 


1838 
Oct 13 

— 13 
Oct 18 

— 18 
Oct. 13 

— 13 
Oct 17 

— 18 
— 18 


Hour 


h m 
3 0 
3 16 
0 08 
0 27 
11 45 

0 15 

1 28 

10 17 

11 07 


Therm 


39 

40 

52 

53 
44 
44 
585 
48 0 
50 5 


Time of 100 
Vibrations 


16 


ini}238 98 
236 651 207 

236 80 1 

303 921 OAK 91 

304 06 
303 261 

302 18 U03 20 
302 46 J 


Dip 


69 16 4 
69 53 5 
69 16 4 

68 535 


Intel 

Lon 

:=ll 


}o. 


Til® valucH of the intensity at Tortington, relatively to unity m London tlius (J< 
ducotJ, ate as follows ; 


li (3), 0 9963, L (a), 0 9986, 
I. (4), 0 9985, L (5). 0 9965 , 
Mean, 0 9975 










WliUuhiton, 

Newcantk , 
Fulmouth #*#, 


If wo combine, by the molbotl of least squares, the resialts at 
the twenty-seven stations at which the intensity Was thus de» 


* Obiervod by Mr. Fox, 


t Obisrved Uy Captain Eo»a. 
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ElOUTU UBl’OKT — IHJJH, 


tcnnmcd by iiouzontal vibnitionn, — jiumcly, I'jjjhtec’ii stutiona 
by C’«i)tiiin Hohh, f'ccl»«ivc‘ <)i llitw which hiivc hCivcd to px- 
nininc the mitj^netisiu of tin* cylhttler; two Btiithms liy Mr, 
Lloyd; aiul hcvcu by Miuur Subiuc, — wc obtain tlic follow- 
ing vnluea • .»•=,+ •6{HMXM■, // = --*(X)0(K!f); «=-.17'' ll/; 

ra«‘0(KKXH. 'I'ho mean geogranhica! position is r»'J° Ui’ N., 
»ud 2“ 18' W. 


If we now collect in one view the several vahiea of m and r 
winch have been obtained from the intensity observations in 
England, wo have as follows : 


Taimr LIV. 


Obifrvfr. 

Mtibod. 

Ko.<»f 

StAtiom. 

Mmi < 
t^hloAl T 

Lai, 

^&otriu 
(m Iff on 

LoitK. 

VltIulNI of 

-"1 ' 

Ltovd 

PhlUlp8 ..M . 

SAbinc . 

Uoftn *1 
Sftbind V..MO 

liloyd J 

StuUcftl 
StfiUcftl ... 
Statical .. . 

Horfionul 1 
flbintioBi j 

^4 

$T 

a# o'l 
S.*) 4!1 
sii :i(i 

ea 43 

i°«6 
a OH 
z tl 

a IS 

-S 4 49 
-47 37 
-38 87 

-47 !4 

mnmit 

imnm) 

mum 

•mnmi 


If wo regarded the several values of « and r in 'ruble 
LIV., us entitled to weight proportioned to the number of 
stations of which each is tlic representative, we sliould assign 
a preponderance to the values obtained l>y the horizontal vi- 
brations, wlncb the circumstances of the oljservations from 
whieli tliey^ are derived would scarcely justify To give them 
exactly their just weight, wouhl require a lengthened investiga- 
tion of the respective probable errors, not only of the two mc- 
tliods, but of the honzoiitul method under some disadvantages, 
as shown in page 148. 'I'hc occasion would not justify tlie ex- 
penditure of the necessary time and labour and I have assign- 
ed the arbitrary value of 18 to the horizontal deductions from 
the twenty-seven stations ; making, In this particular instance, 
three horizontal determinations equivalent to two statical. Thus 
weighted, we obtain —60'' 48' and *000080 as the mean valuos 
of u and r derived from the English series, corresponding to 
the central geographical position m 52“ 4-8' N. iat., and 2° 07 
vv. long. 
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Section II. — Scotland. 

§ 1 Observations by the Statical Method. 

Major Sabine^ s Observations — These weie made in the 
summei of 1836, with the statical neecUe S (2 ) , an account of 
them IS contained in the lepoit on the Scotch Magnetical 
Lines, m the 6th vol of the Repoits of the Biitish Association. 
Between the 30th of July and the 4th of October, m which in- 
terval the magnetism of the needle was shown to have sustained 
no change, twenty-two stations weie obseived at, including two 
in Ireland, viz Bangor and Dublin. These are now tiansfeiied 
to the lush Senes, and being thus included m their moie appro- 
priate place, will be omitted here. At the time of the publica- 
tion of the Scotch lepoit, no direct compaiison had been made 
of the intensity m Scotland with that m London , but its values 
at the seveial Scottish stations relatively to London weiO given 
provisionally, by means of the obseivations in Dublin, and by 
adopting 1 0208 as the latio of the foice m Dublin to unity m 
London, according to a determination of Mr, Lloyd’s, published 
m the Transactions of the Royal lush Academy, in 1836 The 
values at the Scottish stations were consequently subject to 
be alteied by any modification which Mi. Lloyd’s determina- 
tion in Dublin might subsequently receive. In the present 
repoit Mr Lloyd has given a corrected value foi the foice in 
Dublin, resulting fiom a much laiger numbei of deteiminations. 
The coriected value is 1 0195. With this value, therefore, 
and the compaiative obseivations at Dublin and Helensbuigh, 
published in the Sixtfi Report of the British Association, we 
may now derive a moie correct expression, relatively to London 
for the intensity at Helensbuigh as the base of the Scottish 
determinations 

The observations contained in the Scotch leport presented 
a double comparison between Dublin and Helensburgh one 
by the observations of the 22nd July, in Dublin, and the 
July, at Helensbuigh, the other by those of August «rdnd 
September 13 and 14, at Helensburgh, and Octobei 4, at Dub- 
lin. They are presented in the following table 

Note —Between the fiist and second comparisons theneeme 
sustained an accident, which is related in the Scottish 
and which accounts foi the angles of deflection being d^reni 
in the two comparisons 
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Tahi.i, hV 


SUtion. 


Ther 

0 

1 j 

! rf»a $ ; 

|»mt» SS 

1 

Intr 

IhthlhiMii 

liUy* 

ben<lon*i! 

BubliD 

Helensburgh . . 

\m. 

July 

July 27 

ife 
m ; 

« fn 27-2 
-!7 17 0 

fi <«'« 

7a KJK 

•IMHI.I 1 
■11.1178 

1 (HMMl 

1 (KH17 

1 0111.1 

1 oaii.') 

Ht'knsburgh 
Helensburgh , 
Dublm „ , , 

Aug. 2 

Sept. 1.1^11 
Oct 4 

1 

(11 

411 

50 7 
-10 (HI 1 
-10 50 

72 1(1 HI 
72 1(1 Hf 
71 0*12 1 

•01572 

•0000*1 

I m«ia 

MHKMl 

HiaSH 

1-0111.1 


TVhencc it results that pvprosacs 

the force at Helensburgh relntivply to unity in Tiondon, ns de- 
nved through the medium of Dublin. 

In 1838 I visitcil Helensburgh for the purpose of obtuining a 
f«m^ comparison with London. The observations which I then 
nindc arc included with tho senes already given in Table X LV; 
their result is l‘0Si52. The near agreement of tliis result, with 
that obtmned in 1836 through the medium of Dublin, is satis- 
factory, both in confirming the relatioD of the Scottish intensi- 
ties to London, and in showing the confidence to which this 
mode of expormient is entitled, 1 have taken LOSiSSasthc 
force at Ilelonsburgh, considering the determination through 
Dublin us entitled to rather the most weight; and have com- 
puted from it the value of the intensity at the other stations, 
as inserted in the final column of Table LVI. 


Table LVI. 


Stfttlon. 

Bata. 



— r- 

( m 8 

IntanaJty. 

Ther. 

0 

5 

tin U - 8 ) 
Temp 5o« 

Hrlenabiiriti 
w DoecH) 

w 1 0000 . 

Heleniiburgb ^ 

Cumbray , 
Tobormorie . 
Isoch Slapln . 
Oleneot 

Invernesi 

Golspio . ... . . 
Gordon Castlo 
Alford . 

Braoxnar. 

Blairgowrie * 
tNevrnorfc.* . . , 
KlrWdy .. 
Melroaa 
Dryburgh * ... 
Edinburgh , , 
Glasgow*,. . 
Eoch Ranza . 
Cambleton . ... 
Loch Ryan 

1800 
Aug. 2 
Sept. la&H 
July ao 
Aug JO 

— 14 

— 17 

— 20 

— 24 
^ 23 

— 25 

^ 27 

— ao 

— ai 

Sopt. 1 

— 3 

— 0 

- 7 
-- 8 

0 

-- 16 

— 18 
— 18 

& 

OA 

04 

70 

50 

57 
50 

58 
J1 
60 
57 
44 

50 
60 
00 

51 
56 

55 

56 

57 
53 

52 

-ill 50V 
-10 (Hit 
-18 31 0 
-15 20 a 
-15 50 
-17 50*8 
-16 44*2 
-16 53-7 
-17 08*4 
-16 524 
-18 22 
-18 40-1 
-18 00*1 
-18 40'8 
-IS 37*7 
-10 43 7 
-10 561 
-10 24 
-10 24 
-18 56*9 
-18 161 
-10 aH8 

J-72 16*8 

72 01*2 

73 07*7 
73 02 2 
72 17 2 

I 72 46*5 

72 55 6 
72 40*9 
72 22 

72 14 2 

71 54 7 

72 175 
72 11 

71 37 

71 33*7 

71 40 4 

72 01*7 
72 23*0 
71 56 

71 43 5 

•04572 

•04830 

•06452 

•06130 

•05173 

•95718 

•05510 i 
05603 
949(81 
04668 
! *05052 
•04745 
*04760 
*04111 
•94023 
*04320 
*94330 
•94600 
94025 
94230 

I*OOO0 

1*01 00 
1*0165 
^0064 

10121 

1*0000 
1*01 19 
1*0035 
1*0010 
1*0051 

1 0018 
1*0021 
00051 
0*0042 
0*0073 
0*0074 
10003 

1 0037 

0 0064 

1 





MAGNETIC SURVEY OE GREAT BRITAIN. 


157 


In the discussion of these obseivations m the 6th Report of 
the Biitish Association, I have adveitecl to the fiequent in- 
fluence of the Igneous rocks in Scotland in pi oducing vrhat 
may be teimed station eyror In the table in page 20 of that 
Repoit, the intensities obseived at Tobeimoiie, both by the 
statical and hoiizontal methods, aie shown to have been af- 
fected, appaiently by an erroi of this nature, to a degiee much 
exceeding that of the lesults at any othei station. In com- 
bining the lesults of both methods, therefoie, for the values 
of .r, 2 /, &c , I have thought it light to omit altogether the inten- 
sities at Tobeimoiie We have, theiefoie, the statical results 
at nineteen stations to combine by the method of least squaies, 
whence we obtain the following values a; = + 000083 , 
y = - 000107 , M = - 52^ 15', r = -000136 The mean geo- 
graphical position IS in latitude 56° 22^ N. and longitude 
4° 01' W. 


Captain Ross's Observations — These weie made with two 
needles, RL (3) and RL(4), onPiofessoi Lloyd’s piinciple,used 
in Captain Ross’s six-inch#3iicle One of these needles (R L 3) 
appeals to possess the peculiai property of preserving its mag- 
netism unchanged in diffeient temperatuies, requiring no re- 
duction to a mean tempeiatuie Table LVII .contains a series 
of expeiiments with it, made by Captain Ross, by which it will 
be seen that in diffeiences of tempeiatuie, including the whole 
range of natui al tempei atuies to which it is likely to be exposed, 
the time of vibration of the needle remained unalteied. 


Table LVII. 

Obseivations to investigate the influence of diffeiences of tem- 
peratuie on the time of vibration of Captain Ross’s statical 
needle R L (3). 


Date 

Hour 

Ther 

Time of 100 
Horizontal 
Vibrations 

Bate 

Hour 

Ther 

Tune of loo 
Horizontal 
Vibrations 

1839 

li m 


s 

1839 

h m 


s 

Jan 17 

10 39 A M 

32 

428 4 

Jan 17 

2 29 p M 

db 

428 0 


10 54 

32 

428 4 


2 45 

56 

428 2 


11 42 

98 

428 8 


3 01 

53 

428 2 


11 58 

92 

428 4 


3 16 

51 

428 G 


0 17 p M 

83 

428 2 


3 32 

50 

4284 


0 56 

92 

428 4 

Jan 18 

10 32 A M 

28 

4284 


1 11 

87 

428 4 


10 47 

29 

427 8 


1 27 

81 

428 8 


11 08 

30 

428 4 


1 44 

75 

428 6 


11 34 

30 

428 4 


1 58 

70 

428 2 


11 49 

30 

428 6 


2 14 

64 

428 4 


0 05 p M 

30 

428 5 


The following table. No LVIII contains two series of ex- 
peiimentb of a similar nature, with R L (4), one made by Major 



m 


BWHTII RPP0RT--18.‘}8. 


Sabine, ami the other by Cnptitin lloHg, the results accordinff 
extremely well in the value ot the cocflicicnt deduced. 


Tabuk LVin. 

ObwrvstionUo sKerttin the coeflitinu i» the fonnulu f«>r rctluttlon to « mien 

«f Captain statical iimib II L (4). 

M«jor Hibiii®, Tartinglon, D&ccmtwr 1H» laiH, 

Umt Temti y/brattolS? 


10 siH AeW. 

H 01 

I 57 f.M. 
$ ti 
t 4t 


(Hot } 


4Sl-U«tiU3-3 


Hera, Jm tli® r«»rmti!a, a m 

T 4 Hfl*g 5 j T - 1 ' ^ 

55 'H I whanco « 

*00<J05«. 


4H«*l at 48*3 


Cftpuitt Eonii, London, I’Vbruary Jll, IH30 


r.M. 

tk 

88 

104 

103 


10 

lU 

3 

0 


8 

7 

8 

7 



474 n at3r 


474 90 at 102-5 

n©roT*« 474*2} l*•16 

r - r" ^ 45'’'l j whence, & » 
000054. 

474-51 at 75*7 


474 03 at 50 



i determhiationa a ««»<K)0055 1 wliich Mnm mwItiplM by 

•43429, tljo modulus of tho common ayatom of logaritbmi ««‘U005»4, th« coofflt 
oieot of (f— r) in tho correction for temperature* 





MAONl'UC SUItVtV ttP ailBAT URH AIN. 

In the fuliowing fiilile are culiectcd tlic i)IiHPrv«tiun» ihihUi 
with these needles hi Luntiuii, in duly iBtiK, utul in ik-ceiither 
of the HHiiie jenr, for the dtnihlc ptir|ioao of exnmiiiing tin* 
steadiness of then* niugiietism in the nitervnh — during whicfi 
they had been ein|>lojed in tlu- observutions in Scotland now 
uniter notice, and in a Binnlar series in Ireland, — and of deter- 
mining the angle of deflection in Lonilon us the bast* station of 
both series. 


TABI.F LIX. 


Hfotltb 



ntw- 

« 

1 

«tNl « 

■iw ti #,) 

IniimiiUy 

m 


mm 

July ? 
July 

lh*c. 5 

h m 

5 30rM» 

0 m 

1 m 

« 0 
a in 

f0 

fO 

ih 

4«t 

m 

-il mU 

i » 

-»7 48 a 

-tn as 11 
~M . 10.1 

|«0 144 
|.mt H7 


(HW80' 

I <MI|i . 

.I'OOOO 

a « 
M 

r 

4l 

July 10 
July IS 

XhfC. 4 

5 0 

4 0 

a 0 

a 0 

4 ao 

(IH 

7sl 

7sf 

17 

47 

- 1*1 aas 
* 1*1 mt 
-la ao7 

^\n mn 
-la jfHo 

|«» 144 
|.m> 14 7 

S9 

1 

oaoes J 

MUUUU 

1 


On comparing the observations with both needles in July 
and in December, we may conclude that the magnetism of 
botli imd remained unchanged during the interval | the anitill 
(iifterences are only such as frequently eehar o« dfifflMrent days 5 
they are, moreover, in diflfrrent directions, and so far will com- 
pensate each other in the fluid deduction. 

In Table JjX. are comprised Claptnin Rush’s observations 
with tiiese noodles at nine stuttons in Scotland and the north 
of England. 













- 5^i 

ih 3/11 

ITit-rm do" 
•08I85 

1 02fifi 

1 1 i 

£i|g 

jw 4Mt 


i-njai 

-89 4-3 
-98 S5 

} 73 9<»-4 

^mmt 

i-atea 

- 31 im 
^ 31 

|79 4fl9 

mwH 

um) 

«. 31 r»ri*ii 
- 34 m 

j-?* 13 0 

mm 

1-0156 


Needle, RL (-ii. 
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Collecting the results in one view, we have as follows : 


TAni,u lAr. 



It Is {%) 

It 1.(41 

Mt«n 

mAtioii 

H !.(»)“ 

AlR'rtkun 
Isorwkk 
Kirkwull .. 

Newcwtltj 

imm 

Hmt 

Hmim 

1 m7ii 

i*m70 

umni 

HII75 

loses 

um» 

l (K17K 
MU Its 

DtmlctikL.*.,. 

JurasR Hill.. 
Berwick,..,,, 

! *02(17 

1*0254 

I *0170 


If wo combine the results 
method of least squares, 
ar = + 000080 ; y a* - -OOGOO}) ; ?/ « - 40" 88' , 
Tlie mean gpo^raphical nositton is iii latitude 5(>‘ 
gitiulc tJ" hV W. 


at these nine stations by tho 
we obtain the following values ; 

r = •00010(5. 

' r>‘J and lon- 


§ 2. Jfiif the Method of Vibrations, 

Major Sabine's Ohsrrra/hns, — 'I'liese obscrvntionfi were 
made in the summer of IKJj'i; a dotaded account of them is 
given in the Sixth Report of the liritish Association. Two 
cylinders, L a and L b, were vibrated at twenty-two stations in 
Scotland, between the 28th July and 18th .September, during 
which interval tho magnetism of the cylinders was proved to 
have been steady. The times of vibration at the several stations, 
reduced to a temperature of 00“, are inserted in Table LXII., 
being taken from the .Sixth Report of the Association. The 
values of tho horizontal intensity are given in the table in re- 
lation to unitv at Helensburgh j and those of the tottil forcis to 
unity in London ; the intensity at Helensburgh having been 
already shown to boas 1-0258 to I-OOOO in London. 



I.I0UTI1 HI POUT — IH.18. 


h.Ml. 


Hvbntlmrgh .... 

Gmi Cumbrny 
Loch 0il|»h9ijd. « 
Tobormorlo i» #, 
f#och Slajnti .«« « 


Oltficoe 


Fort Aupuluj*..* 


fnvomoRw,,.*., 


OoUgfo 


Cordon 


Ehynto . 


i ui(«t «i|r {{iitiiiiiiiiA} tiilr'ii L»* 

Th#fw fla i iHiOH Ix»n(km 

I mKM). 


\m. ' 

r July SfH- Atig. Si t* 
aot. in^i M .. I, 


Bmomtr , 


BlftSrgowrlc.t*.. 
Howyort 
KlrkMy 

Milrw 

Bryhurgh 

LoohEioxfto...* 


» iWMIli It** in ,< », »# 

4uly slH--.Atig sr L 

I tSul. U 

(iulyliy I 

'Atig. f U 

Aug. 10 .. * I* 

* Aiig, N ^ ft 

Aug* 16 .!!!!!!!; i! 
, — L 

Aitf. IF L 

1 -- L 

Aug. to ....... . L 

'Aug.sfi .I!!!!!;* h 
Aug.SlI . .. h 
Aug. ^1 ...... t* 

Aug«Sif4 ........ I* 

Aug.Sia L 

'AngtiS ZZZ h 

, — L 

Aug. Sf6 ...Mi li 

/Atig.sfo-srii!..!*' u 

, —an.... L 

/Aug. 60 ••«•*.«.. L 

t L 

/Aug. 3! L 

, — ......... 1. 

I Sopt. 1 L 

/ Sqjt, 3 . L 




B^nirZlh 


CatnpMton.. 
Loch Eyan*. 


Sept IF ]L 


r Sept 18 


n\m a;/ 
Aj.waoHl , 
A fHJi aii/ 
o $ 4 m$ 

A 300*71 
« aio FA 
A IWMhti 
o!a3l*34 
A .W.’i'IO 
fi aA4*Ao 
A 305*04 
« FAFAF 
A 303*73 
<1 

A aOMF 
n 633*34 
A 304*110 
u 633*11 1 
ft 6.W3f 
f> IMfJf 10 1 
3«M*aA / 
n 634*40 
A 305*87 
& §51*73 
A mmm 

n §51*0f> 

A 301*64 
« 656 63 
A 3«fS*67 
« 650116 
A miO»88 
n t4S*IO 
A 607*60 
a 651*66 
A 301*76 
a 650*70 
A 300*H7 
rt, 647*56 
A 606*85 
« 647*60 
n 656 57 
A B(m*15 
n 646*33 
A ^*05 
« 647*68 
A mm 
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Omittiiiis TobcriiMH'ii*, lUr tlie rniRdiiM assiii^iicd iti 
and coinlHiiin/st the whuUs at the other tvieiity-one HtatioriK hy 
the method of leaHt M|nnre», we nhtniii tlu’ folhtwiiix vahi<‘H ■ 
a> = + -(KKK)80-, // = IH ; u =--.W“W'; r = -(KKHI-ih 

The mean geoMruohieal puHiiiuii ih latitude .'it"' and loiiifi- 
tude 1.V W. 

Captain Rosx'it OAm mtiom. — Tliese were made in tin* aum- 
mer of IK.‘}8 witli a cylinder (X) doacrihed in page HH, It waa 
vibrated at Weatbonrne (Jreen, near London, In June and 
July 18;5K, ami again in Dereatber of tlu* aame year, inning 
been imed in the interval both ni Seotland .tml m Ireland. 'I’he 
observatioiiR at WeHthournc (»reen, xhowing that its magnet- 
i«m underwent no change In this interval, are cuntatned in the 
following table. 


Tabec Lxni. 



Table LX IV. contains the observations with cylinder (X}at 
ten stations in Bcotland, and at two stations in the north of 
England, via. Ncweastlo and Stonehouse. The values of the 
total intensity in the final column, relatively to unity in London, 
have been computed by means of the time of vibration of this 
cylinder in London shown in the preceding table. 
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Table LXIV. 


Station 

Date 

Hour 

Therm 

Time of 
100 

Vibrations 

Corrected 

Time 

Observed 

Dip 

Intensity 
London 
« 1 0000. 


1838 

h 

m 

0 

s 

3 




Aberdeen 

July 

18 

2 

3 

10 P M 

1 

64 

61 

299 571 
299 42/ 

299 37 

72 

27 6 

10292 

Lerwick 

July 

23 

2 

52 p M 

50 

307 82 






24 

11 

12 A M 

54 

309 35 







26 

11 

0 

52 

308 82 y 

309 27 

73 

44 9 

10380 



27 

11 

12 

60 

309 90 







28 

0 

40 p M 

54 

308 98 





Kirkwall 

July 

31 

11 

50 A M 

56 

304 92^ 






Aug 

1 

10 

50 

59 

305 12 






3 

11 

44 

58 

305 12 1 

305 31 

73 

204 

10403 



4 

11 

21 

60 

305 82 







6 

11 

28 

57 

305 08 





Wick 

Aug 

8 

11 

12 A M 

58 

305 32 

305 43 

73 

199 

10390 

Golspie 

Aug 

10 

11 

42 A M 

66 

303281 





11 

11 

27 

63 

303 48 [ 

303 26 

73 

044 

1 0382 



12 

10 

28 

62 

3^58 J 




Inverness 

Aug 

13 

14 

1 32 p M 
Noon 

58 

59 ; 

30O38) 
300 48 J 

300 51 

72 

46 0 

10395 

Newcastle 

Aug 

29 

8 

3am 

52 1 

290 9 1 






30 

10 

40 

59 1 

291 28 1 

29141 

71 

130 

10167 




11 

15 

60 

2916 1 





Stonehouse 

Sept 

1 

3 

0 

11 

46 p M 
Ham 

57 

60 

292 871 
292 70 / 

292 86 

71 

24 0 

10163 

Culgmflf 

Sept 

6 

0 

45 p M 

58 

293 0 1 






7 

8 

10 

0 

18 A M 
43 p M 

47 

52 

293 05 1 
293 35 f 

' 293 50 

71 

35 7 

10219 



9 

9 

47 a M 

51 

293 00 J 





Jordan HiU. 

Sept 

11 

5 

27 p M 

60 

298 18*1 






12 

11 

0am 

56 

298 22 

• 298 39 

72 

20 3 

10289 



13 

8 

54 

60 

298 55 J 




Berwick ,, 

Sept 

17 

18 

9 

9 

4am 

2 

56 

52 

293 83 1 
293 62 ] 

■ 294 02 

71 

419 

1 0241 

Dunkeld 

Sept 

20 

21 

10 

10 

22 A m 
19 

58 

48 

298 82 1 
298 32 ] 

• 298 92 

72 

231 

10281 


If we combine these twelve lesults by the method of least 
squares, we obtain the following values, viz. x = + 000091 , 
21 = — *000086, M = — 43°3£', »•= 000125 The mean geo- 
graphical position IS 56° 56' N. lat., and 2° 58^ W. long. 
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If we collect m one view the values of u and ^ winch have 
been obtained fiom the several series in Scotland, we have as 
as follows 


Table LXV 



^No of 

Mean Geographical 
PosiUon 

Values of 


Stations 

Lat 

Long 

u 

i 

Sabine Statical 

19 

o ^ 

56 22 

4 01 

-5^ fs 

000136 

Ross Statical 

9 

56 52 

2 46 

-40 38 

OOOlOO 

Sabine Hor Vibrations 

21 i 

56 35 

4 15 

-55 46 

000143 

Ross Hor Vibrations 

12 i 

56 56 

2 58 

-43 32 

OOOIS6 


Regarding the values of u and r as entitled to weight pro- 
portioned to the number of stations of which each is the re- 
piesentative, and giving equal weight to a lesult by each me- 
thod, we obtain —50^ 0^' and 000132 as the mean values of 
w and ^ derived fiom the^cottish series, and corresponding fo 
the cential geographical position in 56^ 40' N, lat*, and S® 

W longitude- ^ 


Section III. — Ireland. 

(j% the Rev H Lloyd.) 

1, Method of Vibration, ^ ^ 

The body of results obtained by this method in Ireland has 
received some valuable accessipns^ ^and 
taut alterations^^ 

1 Additioii'al obseivaSttorall UdrTeciio'i^ ^ ttie lesults pre- 
viously oTitamed , 3 New determmatioub of the intensity at |3R‘e , 
base Stations. ' , 

Additional Observations — These consist iii a 
the intensity at London and Dublin, made by niy^^#“ili®y6ar 
1836, a comparison of Dublin and Bangor, nkade % Major 
Sabme in the lattei part of the same year j a conipai ison of 
London and Dublin, by the same observei, in the year 
and a complete series of observations made by Captain ' 

VOL, vn. 1838. M 


106 


noHTit nnpoRT — IH.'tR 


Ilt)8?, in the* year 1H.JS, at twelve diatinct Htatiuns throughout 
the bland. Thi« latter Beriea, forming in thenmelvea a complete 
body of rcHultH, will he considered separntely. The ndditfonal 
obBerviitmiw nmde by Major ISjiibinp and myaelf arc contained in 
the following table*. 


Tabi,r LXVl. 
Cylinder L (o). 


ItAttOtl, 

0«t0* 

Hour 

Tim#. 


Corr. Urn*. 




April 11, im 

k 

II 

m 

14 

« 

143 88 

oil 

9 

143*73 

Duhtin 




II 

H 

f43^ 

01*0 

948*88 

jvUwtin ««•«« 



-- 15 

U 

14 

f4380 

83*8 

143*^ 




Mttn. 




87*0 

143*78 




April 10 

If 

!1 

mm 

80 8 

980-04 

London 



- 91 

f 

3 

mm 

30*0 

188*^ 

• * 


-- If 

II 

51 

mn 

Ol'S 

833*13 




Mim. 



mm 

80*3 

mm 




May f 

It 

10 

994*98 

87*3 

044*10 

Dublin 

, < 


«« 0 

If 

a 


01*0 

843*83 




Mtftn, 



143*01 

09*9 

mm 




July 9i, im 

0 

i) 

143*47 

80*0 

843*53 

Dublin . 

* 


~ m 

7 

80 

143*11 

A8-0 

843*41 




Moftn. 



143*10 

07 0 

843*47 




Sopte fl 

0 

48 

f4a*8a 


847*80 

Bin|or .e«.. 

. •« 


- fl 

!0 

li 

143*71 

40*0 

847*30 







i43*it 

48*3 

Mfm 




Oct n 

10 

10 

$um \ 

48-0 

844*13 




-- 8 

I 

8 

mm 

47*0 


Dublin 



a 

f 

80 



843*88 




4 

1 

48 

143*18 

81*8 

843*70 




M^uii 



043*18 

47*0 

949*89 




June X, im 

11 

$f 

ia3i7 

Mm 

9S0-18 

London 



■»- 1 

II 

m 

1^18 

KfS 

1^*03 




Mttn. 



S^*fl 


I»I3*O0 




Ante a 

4 

If 

940*90 

33*0 

848*03 

Dublin 

>* ^ 


Jr 8 

a 

44 

148*31 

38*0 

848*33 




Meiin. 



143*08 

34*8 

940*78 




Oct 18 

a 

0 

337*f7 


880*01 

London 

l« " 


— 18 

a 

m 

13781 


838*00 






_J 

9ay*sit 


■iliiiil 


• The dataili of the comptriion of Bengor and Dubtiii have been tlreedy 
printed in the Scotch Magnede Report! they are reprinted here, to that all the 
veeulti obtained in Ireland may be eeen in connexion. 
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Table LXVII 


Cylinder L (b) 


station 

Date 

Hour 

Time 

Temp 

Corr Time 


1836 

h 

m 

< 


8 



April 11 

10 

48 

292*93 

56 5 

293 10 

Dublin 


— 12 

10 

44 

293 50 

59 2 

293 53 


— 15 

10 

48 

293 09 

56 8 

293 29 



Mean 



293 17 

57 5 

293 33 



April 19 

11 

36 

284 17 

610 

284 08 

London 


— 21 

1 

38 

284 44 

60 5 

284 38 


— 22 

11 

22 

284 27 

60 5 

284 21 



Mean 



284 29 

60 7 

28422 

Dublin 


May 7 

12 

5 

292 95 

58 0^ 

293 08 


— 9 

11 

40 

293 43 

61 ol 

293 34 



Mean 



29319 

59 5 ^ 

^^93 21 

: 


July 24 

8 

30 

293 22 

59 0 

293 29 

Dublin < 


— 25 

8 

0 

292 25 

54 0 

292 69 


— 25 

8 

40 

292 57 

55 5 

292 90 

Bangor 


Mean 



292 68 

562 

292 96 


Sept 21 

'll 

10 

295 28 

49 6 

296 04 



Oct 3 

I 9 

25 

29102 

44 5 

292 15 

Dublin ^ 


— 3 

9 

45 

291 24 

44 5 

292 37 


— 3 

2 

65 

291 37 

49 6 

29213 



— 4 

1 

15 

291 73 

53 5 

29220 



Mean 



29134 

48 0 

292 21 

London -J 


Junel,1838 

10 

21 

284 17 

62 0 

284 00 


— — 

11 

4 

28417 

62 0 

284 00 

1 


Mean 



28417 

62 0 

284 00 

Dublin J 


Aug 6 

3 

42 

292 88 

67 0 

292 37 


~ 8 

1 

42 

29248 

63 0 

202 26 

1 


Mean 



292 68 

65 0 

292 31 


Conection of the Results, — ^The first correction that 
to be required is in the senes of results obtained in the North 
of Ireland^ in the autumn of the year 1834 On a compa|isou 
of the times of vibration of cylinder L 
inencement and end of that If 

net sustained a loss of ftn?oe 5 and an attentive examination of 
the othei paits of the series shows that this loss occurred 
mediately previous to the final observation in Dublin 
fact will be seen very evidently by means of the follov^ 
which contains the corrected rates of the two cylm<M 
deduced values of the intensity compared with 
Dublin at the time of the tmixal observatton* 'l^e results ob- 
tained with the two cylinders present a very close agreement^ 
exce|)t m the final observation. 

M 2 




BIOHTII REPORT— 18; J8. 




Tabi,h LXVni. 




L(a). 

I. (6). 







'Hmc. 

IntQmUy. 



Dublin 

i 

HHHl 

. 

m-H 

1 000 

Aruiugti *• !«««*• «l 

SiftKH 

•1»70 

40 

•97» 

Cttirn #i. •»<»«.***•>• 

MH 10 


007*71 

mf 

Strnlmne 

mu 

*063 


1 mi 

Enniskillen 

S48'4i 


WS3 

1 *060 

Dtiblla 


1*000 

m*m 

j ^m»4 


Hence, hinteiul of ooiniJiirinff the other reaulta of cylinder L (A) 
with the menu of the inituil uiid fnml obuervationa in Dublin, 
they arc to be compared with the htilutl observations alone ; the 
finid observations not being comparative with the rest of the 
series. The loss of sustaiaed by tiie eylkder L [b) being 
•006, the amount of the correcdon is 

S A =s — -003 X h 5 

h denoting the hori/ontul intciiHity, us originally deduced, and 
S A its correction. . , 

A correction of a similar kind (that is, depending on the rate 
of vibration at the base station) seems to be reiinired also in the 
series of results obtained in the west and south of Irelaml in 
the summer of 1 8.15 . In reducing the observations of this series, 
I had taken as the Dublin tune, tlie mean of the initial and final 
times, without regarding the mimher of separate observations j 
but, if we suppose the difference between these times to be owing 
to eirors of observation, or to my fluctuating source, it is ma- 
nifest that we should take, as the Dublin time, the mean of the 
separate results themselves. This seems to be the proper course 
in the present instance. The initial time is the result of a sin- 
gle observation only, and that taken under the disadvantage of 
''an unusually high temperature ; so that the difference between 
it and the final time (which difference is nearly the same for the 
two cylinders) is probably due either to the irregular fluctuations 
of the horlssontal intensity, or to error In the coefficient of the 
temperature correction. 

It is easy to determine the amount of the reiiuired correction. 
If T denote the time of vibration at any station, T that at the 
station, and A the ratio of the hons'ontal intensities, 

rjVS 



MAGNETIC SURVEY OP GREAT BRITAIN 169 


Hence if 8T' denote the small collection in the value of T'', and 
S A the coiresponding collection of A, 

SA _2ST 
A ” r * 


To apply this in the piesent instance. 

we have 

L(«) 

L(A) 

Mean of separate obseivations 

S 

243 43 

s 

293a8 

Mean of initial and final lesults 

. 243 29 

293 06 

Coriection of T, or SD . 

+ 0 14 

+ 0 12 

Resulting value of 

. -f- 0011 

+ 0008 


The coirections heie obtained are applied to all the results 
of the series (Aug 19, to Sept 15, 1835) m Table LXVIII 


Values of the Intensity at the Base stations — The following 
lb a summary of the comj^aiisonb of the hoiizontal intensity in 
London, Dublin, and Limerick, as contained in Table LXIX. 

Horizontal intensity in Dublin, leferred to London . 


July, August, 
Sept 
April, May, 
June, Aug 


Cyl Rc 
— Rd 

— ha 
— LA 

— ha 
— LA 

— ha 
— LA 

Mean 


Int = 9456 
~ = 9421 

— = 9354 

— = 9348 

— == '9367 

— = 9392 

— = 9340 

— = 9440 ^ 

. . = 9390 


1835 
Oct Nov. 1835 

1836 
Oct. 1838 


Hoiizontal intensity 




July, Aug Sept. 1834 
July, 1835 

July, August, 1835. 
July, August, 1835. 


C>1 SA 

— SA 

— Rc 

— Rd 



Mean . . 
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Horizontal intensity in Limerick, referied to Dublin : 


Octobei*^ 

1834 

Cyl. L a 

Int. = 1 0075 

— 

— 

— LS 

— = 1 0015 

July, Aug 

1835 

— Re 

— = 1 0005 



— 

— R«! 

— = 1*0098 

Aug Sept 

1835 

L 05 

— = 1 0039 

— — 

— 

— Tuh 

— = 1 0055 

Nov. Dec 

1835 

L 05 

— = 1 0001 

— — 

— 

— LA 

— = 1-0021 


Mean = 1 0039 


Now, the comparison of Dublin with London and with Li- 
merick being each the mean of eight separate comparisons, 
while that of Limerick and London is deduced from four only, 
we have (see Fifth Report, p 133 ) 


A = 25 = C. 
Hence the formulae of page 134 becd^e 




Ma®+c®)+l’ 


but 


05= 9390, Z>= 9460, c=l-0039, 
h 

«/=-=l-0075, c,-c= 0036 


and, substituting these values, 

8.1:= + *0009, 8y=— *0017, 

x=sa + 'Sx= 9399; 

y=A + 8y=-9443, 

The numbers m the 6th column of the following table are 
deduced fiom those of the 5th, by multiplying by one or other 
of these numbers, according as the station has been compared, 
in the hist instance, with Dubhn or with Linieiick 

It will readily appeal, fiom the principles laid down in pages 
95 et seq , that the weights of these determinations are ex- 
pressed by the formulae 


X=A+ 


BCc® 

Ba*-hC’ 


Y=B-|- 


AC 
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Now^ A=:C = 83 B— 4; substituting these values^ and those of 
a, bj c, given above, vve have 

X=::l0-8, Y = 8‘2, 

the weight of a single comparison being unity. 


TABI.B LXIX. 


Intensity of the Horivontal Force 
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Station 

Date 

Cyl 

No 

Hor Int 

Hor Int 
Londons=:l 


1835 





London 

July 4-7 

Sb 

12 


10000 


July 8-201 

lie 

25 


10000 


Aug 28-31 j 

Bci 

14 


10000 

Limerick . 

July 27, 28 

Sb 

2 


9470 


— 27-29 

R c 

10 

1 0005 

9461 


— 29-31 

Rrf 

11 

1 0098 

9513 

Dublin 

Aug 16 

R c 

3 

10000 

9456 


— 14 

Rd 

3 

1 0000 

9421 

Maikree 

— 19 

R c 

3 

9531 

9012 


— 19,20 

Rd 

3 

9558 

9005 

Dublin 

Aug 19 1 

Sept 12-15/ 

L a 
hb 

5 

4 

100001 
10000 J 


9399 

Markree 

Aug 21 

Lfl 

1 

95801 


8998 


— 21 

L b 

2 

9566 J 


Ballma 

— 22 

La 

1 

9545] 


8959 


— 22 

Lb 

1 

9517 J 


Belmullet 

— 24 

La 

1 

94971 

1 

8906 


— 24 

Lb 

2 

9454 J 


Achill 

— 26 
— 25 

L a 
t b 

1 

1 

95761 

9552 


8990 

Leenan 

— 26 

L a 

1 

96211 


9051 


— 26 

Lb^ 

1 

*9636 J 


Oughterard 

— 27 

La 

1 

97771 

L 

9l91 


— 27 

Lb 

1 

9781 J 


Ennis 

— 28 

L a 

1 

9995' 

1 

9386 


— 28 

L b 

] 

9977 

r 

Limerick 

— 29 

L a 

1 

1 0030 

1 

9443 


— 29 

L b 

1 

1 0055 


Cork 

— 31 

L a 

1 

1 0211' 


9597 


— 31 

Lh 

1 

10294* 


Waterford 

Sept 1 

La 

1 

1-0125' 

1 

9512 


^ 1 

Lb 

1 

10115 

1 

Broadway 

— 2 

L a 

2 

1 0215 " 

1 

9615 


— 2 

L b 

1 

1 0246 


Rathdrum » 

~ 3 

— 3 

L a 

L b 

1 

1 

1 0013 
10035 


9422 

London 

Sept 19-22 1 

L a 

6 


1 0000 

Dublin 

Oct 23,24/ 

Lb 

7 


1 0000 

Sept 12-15 1 

L a 

7 


9354 


Nov 5, 6 j 

Lb 

6 


9348 

Dublin 

Nov Dec Jan 

L a 

8 

1 0000 


Limunck 

Nov Dec Jan 

Lb 

7 

10000 


Dec J9l23 

L a 

3 

1 0001 



— 19-23 

Lb 

3 

10021 


London 

Apr 19-22 1 

L a 

3 


10000 

Dublin 

1836 ; 

Lb 

3 


1 0000 

Apr ll-lSl 

L a 

5 


9367 


May 7-9 J 

L h 

5 


9392 


■ ■■ . "T TT-T^ y flu^ce suspected in this observation the result has been ac- 
cordingly <*Bi*eid m deducing the number in the last column 
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station 

Bite 

Cyl 

No 

Hor Int 

Hor Int 
(IiOndon=l ) 


183C 





Dublin 

July 24, 251 

L a 

6 

100001 

9399 


Oct 3, 4 J 

hh 

7 

10000/ 

Bangor 

Sept 21 

La 

2 

97101 

9154 


— 21 

L6 

1 

9768/ 


London 

June 1, Oct 13,1838 

L a 

4 


1 0000 


— 1 

Tub 

2 


1 0000 

Dublin 

Aug 6-8 

La 

2 


9340 


— 6-8 

L5 

2 


9440 


The following table contains the xesulting values of the hon- 
zontal intensity^ those of the total intensity thence deduced^ 
and the latitudes and longitudes of the stations The values of 
the dip employed, in deducing the total from the horizontal 
iiitensitiesj will be found in Table XXXVI. 


Table LXX 


Station 

Lat 

Long 

Hor Int 

Total Int 

Dubl 11 

o / 

53 21 

§ 1^1 

9399 

10203 

Limerick 

52 40 

8 35 

0443 

10260 

Ballybunian 

52 30 

9 41 

9441 


GlengarifF 

51 45 

9 31 

9511 

1 0283 

Killarney 

52 3 

9 31 

9503 

1 0300 

Kiltanon 

52 52 

8 43 

9427 

1 0318 

Templemore 

52 47 

7 48 

9824 


Clonmel 

52 20 

7 41 

9530 


Penney 

52 7 

8 16 

9591 

1 0259 

Carlingford 

54 2 

6 11 

9275 

1 0279 

Aimagh 

54 21 

6 39 

9172 

10272 

Colei am 

55 8 

6 40 

^9277 

1 0250 

Cam 

55 15 

7 15 

9086 

1^346 

Strabaue 

54 49 

7 28 

9056 

10303 

Enniskillen 

54 21 

7 38 

9070 

10321 

Markree 

54 12 

8 26 

•8998 

10316 

Ballina 

54 7 

9 7 

•|959 

10313 

Belmullet 

54 13 

9 57 

me 


Achill 

^3 56 

$ 


r6m 

Lcenan 

53 36 

9 46 

•9051 


Ougliteraid 

53 26 

9 18 

9191 


Ennis 

52 51 

8 58 

9386 

10270 

Cork 

51 54 

8 26 

9597 

10236 

Waterford 

52 16 

7 8 

9512 

1 0209 

Broadway 

52 13 

6 24 

9615 

10194 

Rath drum 

52 55 

6 14 

9422 

1 om 

Bangor 

54 39 

5 42 

9154 

14266 


Of these i esults, those obtained at Templeraoie, Carlingford^ 
and Colei am, aie not included in the computation of the hn^' 
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being manifestly affected by disturbing action. The disturb- 
ance at the two latter stations is obviously due to the presence 
of trap rocks 

In deducing the lines of total intensity^ I have been guided 
by the principles laid down in page 95 and seq , and have ac- 
cordingly assigned double weight to the results in Dublin and 
Limeiickj the weight of each of the other comparisons being 
taken as unity. The results of the computation are as follows 

L=1 0268, M=: + 0000748, N = + 0000501 , 
u- -33*^ 48', 0000900 ; 

L denoting the intensity at the cential station (Lat. = 53° 21', 
Long. =8"^ O'), the intensity at London being unity , M and N 
the increase of the intensity, corresponding to each geogiaphical 
mile of distance m the direction of the two coordinates , u the 
angle which the isodynamic line, passing through the central 
station, makes with the meridian, and r the inciease of the 
intensity in the direction perpeud^l^ to that line 

The lines of horizontal intemitp re^l upipin a somewhat 
broader basis, there being four stations where the horizontal 
force was observed without the dip In deducing them, I have 
given a weight of two to the results obtained at Dublin, Lime- 
rick, and Markree, the weight of each of the other determinations 
being unity We find, accordingly, 

L=;=^9290, 000190, N=— *000368; 

-62^ 40', r=:*000414 


Captain Ross’s observations are contained in the following 
table They were made in the autumn of the year 1838, with 
a single cylinder, designated as R (X)m the fqllpiypig pages. 
The stations are twelve in number, and are distributed uniformly 
over the island The permanency of the magnetism of the 
cylinder during this senes, and its tune of \ibration at West- 
boutn Green, near London, have been already shown in 
Table LXlH. 
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Table LXXI 








Mean 

station 


Hour 

Therm 

Time of lOO 

reduced to 




Vibrations 

Temperature 

60 

Waterford , 

1838 

h m 


S 

s 

287 45 

Oct, 

3 

42 3 p 

56 

287 18 

1 

Cork » , 

— 

4 

10 17am 

56 

28735 


— 

6 

5 32 p M 

54 

285 43 = 




— 

7 

11 40 A M. 

63 

28647 


286 20 

Valencia Island 

— 

8 

0 38 p M 

54 

286 08 



— 

12 

11 26 A M 

64 

286 83' 


287 07 

Killarney 

— 

13 

10 26 A H 

53 

286 68 


— 

17 

11 2am 

52 

286 75' 





18 

11 40 A M 

52 

286 96 

i 

287 17 


— 

2 3am 

52 

286 65 

f 

Limerick 

— 

19 

10 22 A M 

58 

286 87 



— 

22 

11 8am 

60 

288 33"^ 






Noon 

62 

288 47 


28833 


— 

23 

8 41 A M 

54 

287 98 


Shannon Harbour 



11 6am 

57 

28818 



— 

26 

9 35 A M 

50 

29035" 


290 88 

Dublin 



10 14 A M 

62 

290 52 j 


— 

29 

11 28 A M 

50 

288 82'| 






11 51 AM 

50 

288-78 


289 12 



30 

7 59 A M 

40 

287 95 ] 

f- 

Armagh , , , , 



8 30 A M 

41 

288 13 J 



Nov 

1 

4 32 p M 

42 

292 1 


292 95 

Londonderry 

— 

2 

8 44 A M 

43 

292 17 J 


— 

5 

11 41 A M 

52 

295 18-1 


295 56 

Markree 

— 

6 

11 13 A M 

51 

295 07 J 


— 

10 

11 17 A M 

44 

294 33 1 


295 16 

Westport ' 

— 

11 

4 13 p,M 

43 

294 33 J 



13 

0 32 p M 

45 

293 97 1 


294 66 

Edgeworth’s Town 

— , 

14 

11 15 A M 

42 

293 70] 


— 

19 

0 15 p M 

45 

291001 


292*04 


— 

20 

10 59 A M 

44 

291 28 







' J 



The following table contains the iiegulting values of the hori- 
zontal intensity ; those of the total intensity thence dedue^i 
and the latitudes and longitudes of « 

employed in deducing th0 total fromlh^ intensities, 

aie given m Table XXXIX 5 the London dip used in the com- 
putation is the mean dip at Westbourn Green (Table HI L 
reduced to the mean epoch of the present senes. v 
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TAIH.K LXXII. 


fit II Won 

Uu 






5^ i'« 

? « 

mm 

I *01100 

€01^ 

St 

a m 

mfn 

l•Cm0 

Vftlincitt 

51 511 

to 17 

mif 

1*0985 

Killnirmy 

5^ H 

11 m 

mu 

HWI 

Limnririi^ 

5^ 4t) 

H jia 

mm 

Hmos 

Slmnnon ilftrbour 

55 14 

f m 

•9S70 

(•OSH? 

Dut»Im 

aa SI 

0 10 

mm 

]*0»05 

Armifb»«». 

54 SI 

i as 

^140 

H)3M 

55 0 

7 m 


1*03!4 



54 IS 

8 S0 


l•0B91 

W«itport M, 

aa 4a 

9 S9 

•9084 

l-OSiA 

Edgeworth*! Town .. 

aa 4S 

7 m 

•9190 

1*0*M 


In deducing the vaiues of L, M, N, ptuinl weights Imvc been 
aui|mea to sll the results. The followitig arc the values ob- 
toineil ht the IMi of totid iatensi^. 

Laa 1>027C, M XS 4.>0000858^ Fxi - •0000671 } 

« = - .’J H® O', r = ‘(KK)! 09. 

For the lines of horizontal intoimity, we find 

L=a*9269, Mx«— *000138, Na® —*000379 ; 

M «« — 70® O', r as *00040.3. 


2, Satiral Method. 

Additional Ohiemations.’-^'Vho observations made according 
to the statical method since the printing of the Irish Magnetic 
Report, consist of my own observations in London and Dublin, 
in the year 1836; Major Sabine's observations in Limerick, 
Dublin, and Bangor, in the n\itumn of the same year; a com- 
panaon of London and Dublin, by the same observer, in the 
year 1838; and n series of observutioiiH, at eight distinct ac- 
tions, made Caiptnin James Ross, townrds the close of the 
latter year. The details of my own observatinna, and of those 
of Major Sabine, are given in the following tables. Captain 
Rosa’s observations, as before, will be consiuereji separately. 




NwdteLi. 


MAONsnc auRvsy or orntAT Britain 


Taiii.r LXXIII. 


Mr. Lloyd'a Obiiemiaon», Needk* Ld «»d L 4. 


I itMcili, 

DlibNit 
Liifitifiii , , 


Diiblltt . 


Diibiifi . . , 
f*ond«iM .» , 

llitMIft , 


Tim*, 

ftintr. 

1 *Dmnp, 

Anil#* 

1 


m 



April 11.) HSU 

li 

tn 

s'Js 

i - A 8^ 4 

JA 

lit 

m 

an 0 

-IS 8 It 


li 

n 

aat 

f -lA in a 

' April ir 

1 

0 

&&H 

-IK 43-8 

tl 

$ 

m 

ta*« 

- 1« 47-fl 

— if 

It 

m 

M-a 

0*0 


I 

m 

Bpn 

-It 01*4 

M«y ; 

1 

m 

a;*t 

-It ikPB 

{1 

1 

m 

Ooo 

-IS a«-s 


i 

m 

AHO 

; - la at‘a 

Aug a 

u 

AO 

«|-H 

- IS M-K 

^ fl 

n 

u 

m*n 

-IS 8-S 

[j M«mi. 

* 

If 


-IS 1-fi 

r April il.lRanJ 

It 

4i 


-IS iS-4 

— IS ! 

It 

n 

m4 

-IS Sl-O 

i Mimii 1 

it 

n 


-IS SS^r 

1 April If! 

i 

t« 

at‘H 

-IS ai » 

1 tl 

t 


AH-a 

-IS SB'S 


It 

14 

oo-a 

- IS S7'B 


! 

tn 

aH4 

- IS 4B-8 

f M»y 7 

1 

10 

ai*a 

-IS St'S 

, ” # , 

If 

m 


-IS I8’4 

1 

1 

0 

asa 

-IS SKI'S 

, Atig. 8 

n 

m 

nhn 

-IS 48*8 

— 8 1 

t 

io 

oo*a 

-IS S44 


t 

4t 

04*1 




ITS 


amtiTR bbpout — 18.18. 


Taiu.k lA'.MV. 


Mnjoi OhHcrviititina, Nmile S2. 


IdAlltm 






Bigger 

Dublin 




Diibliu 


London 


IMt# 


jui)r 15, isaa 

tU 

- 15 

57 0 

m 

50*8 

Mmtu 

58*3 

Jutir 99 

84*0 

— 99 

83*0 

93 

87*8 

Mmr. 

85*8 

Stpt. 9! 

80*0 

Oct, % 

40*0 

him !, 1837. 

58*0 

1 

58*0 

July 95 

70 0 

— 98 

73*0 


84*8 

m% 14 i 

8041 

^ 14 

80*0 

— 18 

•37*0 

18 

37 0 

- 18 

37*8 

Mmiu 

49*9 

July ill, 1838 

85*0 

— 3! 

85 0 

Aug, 9 j 

1 «84) 

^ 3 

i 87*41 

— 3 

07*0 

Meftn. 

86*0 

Oct. 194838. 

48*0 

-- 19 

48*0 

18 

48*5 

— 13 1 

48*8 

MVAUt 

47*9 


Angi»»i 


ai*« 

-17 $iP7 
-i« ai d 
*18 t«‘l 
-18 W 
-18 

-IS Si*9 
-1» 58*3 
-17 531 
-17 BM 
-18 74 
-18 0*5 
-17 50*9 
.17 198 
-17 14*7 
-If 83*7 
-IS 89*3 
^17 08 
17 90 
-14 90 I 
-H 90 7 
-11 im 
905 
98*3 
-14 98*8 
»!7 391 
-17 33'0 
^17 183 
47 93*8 
47 97*8 


Correction qf the Itemdia* — -The only correction which Hcenii 
neccfisary in the icsnlt^ already recorefed Is that im U> the ef* 
feet of teinperattire npon the needle 8 2, the tempemtiire-eor- 
rectiou of that needle having been <d)tfuned by Mnjar Sabine 
sn^equently to the publieathni of the Innh Magnetic Heport. 
This correction m sinail, the eoeffleient in the logarithmic for- 
mula being only {100024^. The corrected rcHidta arc mon in 
Table' IjXaV 

As the t'NipresHion of the intensit} deduced by the statical 
method is a function of the dip, as well as of the bicliimtion of 
the needle when loaded, it may be neccsiary to show that the 
chttf^ in the dip-corrections ot the needles (page 104 and aeg,} 
* Sixth Export, p. IDS 
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can have no sensible effect upon the deduced values of the in- 
tensity 

The ratio of the intensity at any station to that at the base- 
station being denoted by <j5>, we have (Fifth Repoit, p 147,) ’ 

A — 6 sin (8y — 61) 

^ cos 6j sin (S — 6) 

Hence, supposing S and to vaiy by any small and equal amount, 
A 8, the corresponding vanation of ^ will be expressed by the 
formula 


^ = {cotan (8y -- 6j) — cotan (8 — ^) } A 8. 

Now the quantity, A 8, is very small, and (where the stations 
are not widely separate) the coefficient by which it is multi- 
plied IS likewise small i for such ^tions, l3ien, the result- 
ing value of ^ is inconsiderable On substituting the nume- 


ncal values of 8, 8yj 6, 6^, foi the extieme stations of the piesent 
senes, it will be seen that the collection does not affect the fourth 
place of decimals 


Values of the Intemity at the Base stations . — The following 
IS a summary of the comparibons of the intensity at London, 
Dublin, and Limerick, as contained in Table LXXV 


Intensity at Dublin, refeiied to London 


Aug Sept. 1834 

Needle L 4 

Int = 1 0194 

Sept Oct Nov 1835 

— L4 

— = 1 0212 

Apiil, May, 1836 . 

— L S 

— = 1 0194 

April, Mav, 1836 

— L4 

— = 1*0189 

June 1837, Oct. 1838 

— S 2 

— = 1 0183 


Mean 

-^'1 

. • =s 1^0194 


Intensity at Limerick, leferred to London 
June, Jul}, Aug 1834 Needle L 4 Int = 
Intensity at Ljmei4ck, referred to Du6E^ * 
Aug* Sept 1835 . . — L 4 Int = 

July 1836 . . — S2 — = 

Mean . • = 

We have therefore (Fifth Report, p 148), 

a = l 0194, b = 1 0262, c = 1 0046; v . 

c. = — = 1 0067, c,-c= 0021, 

'a 

A = 5, B = 1, C = 2. 


1-0030 
1-0062 
l-qom' ' 

, Iflh ? 

T 


i 
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SubatitutiiiK thw' \iihiei in the formula! of page 1.14 (Fifth Re*, 
port), we find 

Bs ^ * 4 " * 0 (K) 3 j 6 ^ * *..• *0012 t 

X m n "f 5 X = 1 *01 97 } 
y m 1 / + By as l* 02 .’> 0 . 

The resuUi in the 8tti column of the following table an* deduced 
from Ih^ of the 5th, by multiplving by one op other of these 
numbew, according as the Ktiition fuiH been originally compared 
with Dublin or wUli Limerick. 

The wei((his due to the preceding deUrmltjations are given 
by Uie formula of page 170. Substituting the numerical values 
of A, B, C, &c., we find 

X «= .5*7, Y « 2*4 5 

the weight of a single comparison being unity. Adopting the near- 
est whole numbers, we may consider tlic detluced value of the in - 
tensity InDubllu as equivalent to the result of sixseparate compa - 
risoi^l ^ intensity in Limerick m equivalent to i wo. 

Table LXXY. 


Intensity of the Ttftal F orce 


EUtlon 


XsondottM* 


DuWIm ....M 
|*C*rnngford 

C«rn 

Stmbftn# 


»»* 

Belmitlltt 

AchiU 

Oftl Wliy 4k « • 

toll .MS. 

umm 

Cork MMM 
VV Rtf r ford 
Broadway 
Oor®y,.* M 
Eathdrum 



NwlUv ^ 

N(» 

1 

tnmnitf 

IntfUittr* 

i ivojiiimi** L) 

A«futh ISS4« 

Jm9i /uiy, 

h 4 

n 

4 

• 

ill 

Sept. Oct. 

QQII 

jmnm 

111110^^ 

101»7 

Oct 1*1 




vmm 

-- 14, Ifi, 



tmu 

■EUn 

— »o; 



•mim 

141104 

— SI* 

HHH 



i*mt 

m. 

HI 



tmm 

Aug. Sept. I SSI. 

L 4 

$ 


1*0107 

, Aug. SI. 


1 


i*W0o 

— m. 

— 

t 

tmr 


— 2I. 


! 

i^om 

imm 

. m. 


1 

mma 

1 l*OS0S 

^ SB. 


1 

imm 

I4>S8^ 

— m. 


i 

Hioas 

IdlilS 

. Sfi. 


i 

imiB 

KttiO 

. — SL 


1 

•mBn 

1^180 

. S«|»t« I. 

J. s. 


1 

ma 

1*0100 


1 

*9970 

1*0173 

. — a. 


i 

mm 

1*0100 

- fi. 

- 

i I 

1 , 

m44 

1*0140 

, s*pt. Oct. IfiJMS, 
. 8*pt. Nov. 

Is 4 

<1 

7 


HKSW 


^ Kvidtsit looil dlitorljtnoe at tl»f «e two itationi# Th« district about (7ar* 
Itnflffbrd It istitWsl«4 irltb trap dyketj Colaraln llci within the baialtic field 
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Station* 

Date 

Needle 

No 

Intensity 

Intensity 
(Iondon=l ) 

Limerick 

July, Dec 1835 

S 2 

5 

10000 


Ballybuman 

Nov 8 

— 

1 

1 0083 

Mill ! !■ 

Valencia 

— 12 

— 

1 

10043 

1 0294 

Dingle 

— 18 

^ — 

1 

10091 


Kiltanon 

Dec 10. 


1 

10031 

1 0282 

Limerick 

Dec Jan 1836 

S 2 

3 

10000 

BMW 

Youghal 

Dec 29 

— 

2 

9970 

10219 

London. . 

April, 1836 

L 3 



1 0000 



L 4 



10000 

Dublin 

April, May 

L 3 



10194 


April, May 

L 4 



10189 

Limerick , 

July 15, 16 

S 2 

a 

100^2 


Dublin 

— 22, 23 

— 

3 

10000 


Dublin 

Oct 4 

S 2 

1 

10000 

10197 

Bangor 

Sept 21 

— 

1 

1 0059 

1 0257 

London 

Junel837,Oct 1838 

S 2 

13 


in^w 

Dublin 

July, Aug 1538 

— 

5 




The following Table contains the resulting values of the in- 
tensity at each station^ with the latitudes and longitudes of the 
stations. 


Table LXXVI. 


station 

Lat 

Long 

Intensity 

Station 

Lat 

Long 

Intensity 

Dublin , 

0 / 
53 21 

o / 

6 16 

10197 

Ennis 

0 / 
52 51 

i 5^ 

10253 

Limerick 

52 40 

8 35 

10250 

Cork 

51 54 

8 26 

10189 

Carlingford 

54 2 

6 11 

1 0366 

Waterford 

52 16 

7 8 

10162 

Armagh 

54 21 

6 39 

1 0242 

Broadway 

52 13 

6 24 

I'Oiya 

Coleram 

55 8 

6 40 

10194 

Gorey 

52 40 

6 17 

10129 

Cam 

55 15 

7 15 

10351 

Rathdrum 

52 55 

6 14 

1 0140 

Strabame. , 

54 49 

7 28 

10299 

Ballybuman 

52 30 

9 41 

10335 

Markree 

54 12 

8 26 

10290 

Valentia 

51 56 

10 17 

10294 

Ballraa 

54 7 

9 7 

10276 

Dingle 

52 8 

10 17 

1 0343 

Belmullet 

54 13 

9 57 

1 0292 

Kiltanon 

52 52 

8 43 

10282 

Achill 

53 56 i 

9 52 

10295 

Youghal 

51 57 

i 7 50 

10219 

Galway 

53 17 

9 4 

1 0285 

Bangor , 

54 39 

5 42 



Of the foregoing results^ those obtained at Carlingford and 
Coleram are not included in the deduction of the isodynamic 
linesj on the grounds already stated. To all the others equal 
weights have been assigned ; the local error bearing so large a 
voE. yiif 1838, N 













]gg MtORTn R8P0»T — 18S8. 

Drooortlon to the error of ob«crv.au>», that the reeuUing pro- 
B error b but aligbtly i\mhm\m\ by the muUtpbcutmn of 

are the resultR of the CBleulation : 

L •» I >0252, M * + ‘000095i N - + •000068 5 
um — 31 “ tfO', r *= ’000111 t 
the central staUon being the aanie m before. 

Captain Row’e obeervatlon* of Intensity 1*'® 

statdoil meth^) R L 4. ^ They are 

with two needles designated as RL 8 wto R Jj 8. 1 y 

contained In the following Table. 

Taans LXXVII. 

' I " 1 1h^. Itmw. ! 1 


I..ciulon 




4 YiltuclikM* 

a 


KllUrney 


limerick... 


Dublin, 


Londonderry 


London 


duly 10 miH 

1:1 

IS 

, 0 €t ,4 

— 4 ... 

Motn... 

.O0L« 

H 

— 7 

7 ... 

Mtnn... 
„ Ootsit— - 
. IS»*«**«»*. 

^ 1 # 

^ II, 

-- 18 J 

Mc»n. . 

..Oct,S»,. 

— iS. 

Moan... 

Oct 10 M 

-- 80 

Noy* 8 ,*,,.. . 



Mcftn,. 

Doc, 4 

--- 4 


II 0 i 

n m i 

4 90 i 

5 40 i 

0 15 

1 85 

9 58 
0 80 
I 90 

II 0 
0 0 
0 11 

0 tl 
9 0 

1 « 

0 40 
$ 0 

1 90 

10 10 
n 0 

10 85 
0 45 
9 0 

. I M I 
. # 0 
. 4 80 

. 8 46 


^ aha 
13 !ia-7 

13 ao'7 
. 13 3a<a 
. » 4aa 
. » 30 0 

. 0 40^ 

• 0 se-0 
. 0 S4-0 
. OSfl-O 
. 1) 30 I 

- 0 80-I 
. a 36*a 
. 8 ai-o 
~ 8 18-1 

- Ills 

^ 8 444 
. 8 44-0 

- 8 44-S 
_ 8 486 

- 8 61-4 

- 8 50-0 
. 0 84-8 

- 0 88-7 

- 0 84-0 

- 6 S7-6 
_ 6 84-0 

I- 6 80-8 

- 18 88-8 
_ 18 88-0 
U IS S8'4 
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station 

Date 

Hour 

Temp 


London 

July 7 

h m 

5 30 

70° 



— 12 

0 30 

70 



— 12 

1 30 

70 

CO 

Dublin 

Mean 
Oct 30 

2 30 
11 30 

70 0 
52 

H 


— 30. 

0 0 

52 

Ph 

V 

Londonderry 

Mean 
Nov 6 

11 45 
' 11 20 

52 0 

51 

<u 


— 6 

0 40 

51 

fZ; 

Westport 

Mean 
Nov 14 

0 0 

0 40 

510 

45 



— 14 

2 0 

45 


London , 

Mean 
Dec 5 

1 20 

3 0 

45 0 

45 



— S 

3 40 

45 - 


1 

Mean 

3 20 

45 0 - 


Angle 


- 26 38 4 
27 1 9 

-27 4 8 
26 55 0 

- 24 27 3 


- 22 47 6 
■ 22 49 8 
. 22 48 7 


■26 303 
26 316 


respect to these observations. Captain Ross observes • 
The leadings of RL 4 at Dublin, with the letters on the needle 

east greater when facing the 

east, and 5 less when facing the west, than the mean of similar 

that”thJ^2e^’r®'^l® reversed on its axle. I therefore thou^t 
TnZ, j- 1 f rras totally ruined • and 

accordingly used R L 3 always in future But a/Londondeirv 

cause of“his ’ f ^ 

cause ot this error, foi I was sure it had sustained an injury. 

i-i,» of readings E. and W with 

he letters to the face of the instiument, was 2ideo-iees less 

hs^'Lle^ 'iXreLre^^^'' readings with the needle reversed on 
if r f“®*^®fore believe that some considerable irreeularitv 
of the axle, about the point where the needle (with its^ letters 
to face of instrument) should rest at about - has occasmned 
this error j and the circumstance of the Dublin observation 
coming out right, is meiely accidental, In all other parte SS 

Undei the circumstances above detailed, it seems necessarv 
to reject the observations with RL 4 at Dublin and Londondeng? 
fnrT^ following Table contains the computed results of^ 
oregoing observations, and the latitudes and longitudes of the 
stations In making the computation, no correctiOT Wtempe- 
raturehas been applied to the i-esults of RL3 j Se logarTthmio 

correction of RL 4 IS 000024.* ^ gai mimic 
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Table LXXVIII. 


station 

Lat. 

Long 1 

Intensity 

Station 

Lat 

Long 

Intensity 

Waterford 
Cork * 
Valentia 
Killamey 

0 t 

sa 16! 

51 54 

51 56 

52 3 

7 8 
8 26 
10 17 
9 31 

10197 

10211 

10272 

1 0253 

Limei ick 
Dublin 
Londondei ry 
Westpoit 

o / 

52 40 
63 21 
55 0 

53 48 

§35 

6 16 

7 20 

9 29 

10243 

10186 

1 0301 

1 0329 


In deducing the position or rneisoayiianuc v,.™- - 

suits, equal weights have been assigned to all, for the reason al- 
ready given. The following are the results of the computation 
t = 1-0256, M = + 000091, N = + -000067 ; 
w = — 36° 29', r = 000113 


The results which have been above obtained lespecting the 
position of the isodynamic lines in Ireland, are combined in he 
folkrtah^ *' 

Table LXX?X.’ ^ * 


Observers 

Method 

No of 
Stations 

L 

M 

N 

Jdoyd, Sabmo, Bx)ss« 
liloyd, 

Ross 

Ross 

Hor Vibr 
StSettical ^ - 
Hor Vibr 
Statical 

20 

22 

12 

8 

1 0268 

1 0252 
10276 
10266 

000075 

000095 

000086 

000091 

000050 

000058 

000067 

000067 


In 'deducing the mean values fiom the pieceding results, 
we cannot, consistently with the chaiactei of the ob&eivations, 
assign to each a weight in proportion to the numbei of stations 
fiom which it IS derived. If we compute the piobable value 
of the intensity at each station, and compare it with that ob- 
served, we shall find that the differences ai e in general smallei 
in Captain Ross’s obseivations than in those of the two earlier 
series , so that the individual results aie entitled to a greatei 
weight. This superiority is due, in gieat ineasiue, to the cii- 
cumstance that, in the latter series, all the obseivations weie 
taken by the same obseivei, with the same instiument, and 
about the same time. On instituting a similar compaiison 
between the lesults of the two methods, it will be found fhat, 
m Captain Ross’s two series, the weight due to the results of 
the statical method is veiy nearly double of that in the method 
of vibraton , the piobable eiiois being, nearly, in the ratio of 
1 to The same disparity between the methods is not 





MAGNKnc SURVEY OF GREAT BBITAIN 


185 


seems to be fully accounted Jor by the impeifection of the 
me m the statical observations, the effect 

c.«SS“ ^ >” 

afford tlie means of deducing 
th^r ,f ^ preceding results, on the supposition that 
there is no constant error. But as this cannot be supposed, 
vre are left to a certain extent unguided On the wlmle we 
?°*i truth in assigning eoual 

disnil!L^? former lesults, notwithstanding ^the 

disparity in the numbei of stations. The following are the 
mean values thus deduced mwing aie me 

L = 1-0263, M = 4- 000087, N = + 000061. 

statraafis?'/;;’?:"! ^ 

1 0263 

values Of M and N we obtain, for the di- 
rection of the ifaodynamic line passing through that station, 
u=-B5°0', 

r«p5.»iVto alt hSr‘ 

T , r = -000106. 

intensity results of the present survey 
to absolute measures, it is only necessary to determine the ab- 
solute intensity of the magnetic force at some one of the base 
the method of Professor Gauss This 

Jlml iL r; ®“Wnil and it is therefoie important 

that the ratio of the intensities in Dublin and London fwith 

lately to compared) should be ac- 

For the determination of this ratio we have abwidant mate- 

smi' m the hon^ntal mten- 

sities in Dublin and London, as deduced from the first series 

w„ found to be -9339 , the result being equivalent to the S 

, Lug'll, If we combine with thu the 

result obtained by Captain James Ross, namely, 9383, the 
mean value of the horizontal intensity in Dublin is found to be 

9398, 

the horizontal intensity m London being unity. But the dipin 
ondon corresponding to the mean epoch of these observations 
(the 1st of January, 1837) is 69° 19' 6, and that Dublin is 
/ 1 y 2, wherefore the total intensity in Dublin is 

*T- . 1 

the total intensity in London being unity. 

Again, we have found that the intensity in Dublin, as ^ 
diiced by the statical method fioin the obseivation^ nyufetj^ 
Maioi Sah rinrl J _ i. » 
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the intensity m London being unity The value of this ratio 
obtained by Captain Ross in 1838 is 1 0186 , and the former 
result being equivalent to the mean of six distinct pomparisons, 
the final mean is 1 0195 

Of these results, deduced by the two methods, the difference 
is only 0006 , and we should therefore err very little from the 
truth in taking their aiithmetical mean But the probable erroi 
of a single comparison in the latter method is so much less than 
111 the former, that we shall certainly be nearer to the truth in 
adopting the latter result. We shall accordingly consider the 
number 1 0195 as expressing the latio of the intensities of the 
magnetic force in Dublin and London 


Report resumed by Major Sabine. 

Collecting m one view the values of u and r lesulting from 
the several series of intensity obseivations, we have as follows : 


Table LXXX. 





No of ■ 
Stations 

Oeog4rosit.| 




Method 

Observer < 

Lat 

Long 

u 

r 


Statical 

Statical 

Statical 

Lloyd 

Phillips 

Sabine 

[Lloyd J 

12 

24 

20 

o / 

52 01 

53 49 
52 36 

r> / 

1 50 

2 08 

2 11 

0 / 
-54 49 
-47 37 
-52 27 

^000082 

000090 

000079 

L 

mWr 

27 

52 43 

2 18 

-47 14 

000094 


Mean 

74 

52 48 

2 07 

-50 48 

000086 

Scotland 

Statical t 
Statical 

Hor Vibr 
Hot Vibr 

1 ^ Sabine,.. 
Ross*^.. . 
Sabine 

Ross 

10 

9 

21 

12 

56 22 
56 52 
56 30 
56 56 

4 01 

2 45 

4 10 

2 58 

-52 15 
-40 38 
-55 46 
-43 32 

000136 

000106 

000143 

000125 

V 


Mean 

61 

56 40 

3 30 

-50 02 

000132 

Ireland 

Statical 

Statical 

Hor Vibr 

^p[or Vibr^ 

f Lloyd “I 

\ Sabine J 

Ross 

r Lloyd 1 

< Sabine [ 

L Ross J 

Ross 

22 

8 

20 

12 

53 21 

8 00 

-31 20 

-36 29 

-33 48 

-38 00 

OOOlll 

000113 

000090 

000109 



Mean 

62 

53 21 

8 00 

-34 06 

000104 


Th0 Values o^u in England and Scotland, or the angle which 
the isodyMmil fine^ in those countiies make with the meiidian. 
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Jesuits. But the values of r, or the late of increase of the in- 
tensity corresponding to equal geogiaphical spaces, differ con- 

inlicalion^hat thl spaces between 

the isodynamic lines aie less in Scotland than in England If 

lieSrTn/^h obtained in the two countries by 

the different obseivers, and by the diffeient methods of obsei- 

series aie consistent in this m- 
ma^ZVbni f ^^i^^^tedfor representation in the 

“ d ] n (passing through London), of 1-()1, 1-02, 

and 1 03 the mean distance between the lines, which thus differ 

1% and® °^*^®„i"t®“sity they lepresent, is in England 

Scotland 75 geographical miles , the partial lesults 

69 T 0 “ Scotland from 

^ diffeience in the value of 

r m the noithein and southein portions of the island, it is obvi- 
usly much too great to be taken as a regular par t of a general 
progression, as in its extension towards t^e N W aL sT the 
separ ation between the lines would in the one case be soonren- 

' ^ extravagantly great. 

In order to deduce the position of the several isodynamic 
conformity with the observations, it is partiLlarly 
^ 7 ’ such circumstances, to derive each line from 
those ohseivations only which are in its immediate vicinity • 
and thus reduce within very small limits the effect on eaJh 
^tbe lapidly-changing and somewhat uncei tain values of 7 . 
in purpose, only its appioximate yalues 

into without entering 

into nice calculations where we have not a sufficiently satisfact 

tory basis, we may provisionally assume these values as follows : 
always remembering, that any inaccuracy in the assumption will 
produce an opposite effect on the deductions from the observi 
ions which aie on either side of each isodynamic line, and that 
such opposite effects willcounteihalance each other in the mean 
position assigned to the line. 

Approximate values of r in England and Scotland, in the vici-. 
nity of the several isodynamic lines t 


Line of 1 0 ; r = 00008 
101, r= 00009 
. 1 02, r =, 00011 

1-03, i = '000133 

The mean value of r in Ii eland, derived from the several 
senes in that country, is -000104 or 00Q106, (page 185,) which# 
corresponds so nearly with the value which might be inteip«§», 
lated ft om the results in England and Scotland for the latitu^ <ff 
the central geographical position in Ireland, that we may 
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If we compare the mean value of u derived from the Irish 
(varying in the several partial results fiom 
^dl 20 to —38^ 00'), with its mean values in England and 
Scotland — 50^, (the partial lesults varying from —40® 38' to 
— 55° 46'), we find, notwithstanding the amount of the partial 
diiFerences, a general and consistent indication that the isody- 
namic lines are less inclined to the meridian in Ireland than in 
Great Biitain. The two lush series which give the least values 
foi this angle, are those which were the earliest obtained, — - 
which had consequently the disadvantages of less expeiience in 
the obseivers, and less perfection in the instruments, and of 
combining in one series observations at different epochs, and 
Insults by different observers, and with different instruments. 
The two series of Captain Ross were, on the other hand, ob- 
tained by one obseiver with the same instruments, were well 
distributed over the countiy , and were made in immediate 
and lapid succession. We may therefoie safely infer, as Mr. 
Eloyd has done (pages 184, 185), that the values of u derived 
frpm Captafer Ro^ss’s senes are en^#ed to weight beyond the 
pioportion which the number of tire statiorrs? which they repre- 
sent bears to the number of stations in the other Ir^h senes. 
Still the difference in the angle with the meridian in Ireland and 
in Great Biitain cannot, m any consistency with the observa- 
tions, be less than several degrees I have employed — 35% 
the value deduced by Mr Lloyd, pages 184 and 185, as the 
genial of the Irish deductions. 

If we compare genei ally the mean results of the honzontal 
with those of the statical senes, we are not able to discovei* any 
appaient systematic diffeiences whatever in legard to the values 
^ ^ individual observations by the honzontal me- 

thod do indeed exhibit much greater discordances with each 
othei than is the case in the statical method. This has been 
aheady shown in detail in the analysis of the observations by 
gie tvo methods m Scotland, in pages 20, 21, of the Sixth 
Report of the British Association and Mr. Lloyd has else- 
■where pointed out the causes of the advantage in this re- 
sect of the method foi which we aie indebted to him. Al- 
though, theiefore, the accoidance of the two methods, when 
the observations aie grouped, is a satisfactory confirmation of 
the conclusions which they mute in establishing, the honzontal 
observations aie less fitted than the statical to be employed in 
a graphical representation of the particular nature adopted in 
this report, in which the discordances of individual obSeiva- 
faons are brought strongly into notice, and if exceeding a cer- 
tain limit might produce inconvenience, by m some degree 
perplexing the judgment In extreme cases they might entirely 
mislead It, as, for example, if the point fuinished by an obser- 
vation for a particular line should fall neaiei to an adiacent 
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line than to the one to which it really belongs and this w,n 
occur whenever, from accidental causes of afv’kmd 

Dmgle, Gorey, and Rathdrum, all in the south of Ireland”’^'^’ 

were Mr T.Tmr/i’o o+n*, j excess , — me two others 

ffeneral bodv nf if ‘ intensity is in defect of the 

o.Be.w|S:th":rdrs " et k,;: &■; 

geographical position which is nearer the line of 1-02 

vETfthe mtensUjKerfm Aerem^ot"™* 

«=l-^ZtbeW~iiS^ 

a.e designated thus. +, „.d, fte .nitK th?£r “"T 

expressing tIirnnS°of aMtio^itSutol^To'the "emlf 

sei vei , therefore, are transferred to the points. 

Table LXXXI. 


Statical 

Observer 

Mean Geogra- 
phical Position 

Intensity 

Lat 

1 ong 

P 

f 

53 49 

1 os 

1 0130 J 

s 

52 3f> 

2 n 

I 0075 g 

L 

aj 01 

I 50 

1 0048 1 

S 

5b 22 

4 01 

1 0200 i: 

R 

56 52 

2 45 

1 0277 1 

s} 

53 21 

8 00 

1 0252 4 

R 

53 21 

8 00 

1 0256 IS 



aff^ 

t t ► 
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The General Table of the intensity results by the statical 
method is analogous to the General Table of the Dip observa^ 
tions it appears, therefore, to requiie no sepaiate explanation. 
The intensities which exceed 1 035 belong to the line of T04, 
of which no lepresentation has been attempted, because the 
results on which it would rest are all, with a single exception^ 
on one side of the line. The stations to which these results 
belong are, however, retained in the map, and are accom- 
panied m each case by the numeiical value of the observed 
intensity 

General Table. 

Inteissitv Statical Method. 


OBSERVATIONS | 

1 DEDUCTIONS 

Station 

Lat 

Long 

Si 

OS 

I 

O 

Intensity 

a 

< 

60 

< 

Isodynamic Line 
of 1 03 in 


Lat 

Long 

Kirkwall 

Gordon Castle 
Golspie 

Inverness 

Loch Slapin 

Cam 

t^6§ 

59 00 
57 37 
57 58 

57 28 

57 14 
55 15 

1 

2 58 

3 09 

3 57 

4 11 

6 02 
7 15 

R 

R 

S 

S 

L 

14373 ^ 
10380 

1 0360 
103821 

1 0378 / 
10427 

1 0351 


to 
■ 1 
in 

The^ 
the 
04, V 
the 

>e statu 
isodyna 
v'hich IS 
nap 

>ns bel 
mic lin 
not drs 

1 

Aberdeen 

Alford 

Newport 

Kirkaldy 

Blairgowrie 

Braemar 

Dunkeld 

Helensburgh 

Cumbmy 

Glencoe 

Loch Ranza 

Campbelton 

Bangor 

Londonderry 

Strabane 

Markree 

Kiltanon 

Ennis 

Galway 

Ballina 

Westport 
Killarnev . 
Ballybtmian i 

Belmullet 

A chill ^ 

Valencia , • » 
Dingle 

m 4^ 
57 09 
57 13 
56 25 
56 07 

56 36 

57 01 
56 35 
56 00 

55 48 

56 39 
55 42 
55 23 
54 40 
54 59 
54 49 
54 12 
52 52 

52 51 

53 17 

54 07 

53 48 
52 02 

52 30 

54 13 

53 56 

5t 56 

52 08 

2^ 00 

2 05 

2 45 

2 55 

3 09 

3 18 

3 25 

3 33 

4 41 

4 52 

5 07 

5 17 

5 38 

5 40 

7 19 

7 28 

8 26 

8 43 

8 57 

9 04 

9 07 

9 29 

9 30 

9 41 

9 57 

9 52 

10 17 
10 17 

- R 

R 

S 

s 

s 

s 

s 

R 

s 

s 

s 

s 

s 

s 

R 

L 

L 

s 

L 

L 

L 

R 

li 

S 

L 

L 

S 

10254 

10268 

10294 

1 0277 
10279 
10310 

1 0269 
10267 

1 0258 

1 0287 
10324 

1 0261 

1 0296 
10257 

1 0301 
10299 
10290 

1 0282 
10253 
10285 
10276 

1 0329 

1 0253 

1 0335 

1 0292 

1 0295 

1 0294 1 
10272/ 
10313 

+25 
+18 
+ 4 
+13 
+11 
- 6 
+17 
+19 
+23 
+ 8 
-13 
+22 
+ 2 
+25 
-- 1 
-h 1 
+ 6 
+10 
+28 
+ 9 
+ 13 
-17 
+28 
-21 
+ 5 
+ 3 

+ 9 

-25 

+39 
+28 
+ 3 
+20 
+17 

- 9 
+26 
+28 
+36 
+ 12 
-20 
+33 
+ 3 
+57 

- 1 
+ 1 
+13 
+23 
+64 
+20 
+32 
-39 
+61 
-48 
+ 11 
+ 7 
+22 

-58 

56 10 

57 27 
57 17 
56 38 
56 18 

56 30 

57 18 
56 54 
56 23 

55 56 
§6 26 

56 04 
55 25 
55 05 
54 58 
54 50 
54 18 
53 02 
53 19 

53 26 

54 20 

53 31 
52 30 

52 09 

54 18 

53 59 

52 05 

51 43 

2 39 

2 33 

2 50 

3 15 

3 26 

3 09 

3 51 

4 01 

5 17 

5 04 

4 47 

5 50 

5 41 

6 37 ' 

7 18 

7 29 

8 39 

9 06 

10 01 

9 24 

9 39 

8 50 

10 34 

8 53 
10 08 

9 59 

10 39 

9 19 

CO 

II 

h 

liO 

1 

II 

✓ 

S 

o 

II 

>• . 

0 

»iO 

CO 

1 

II 

s 
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CIknrrai, Ta8i.b — (contimied). 


«»?»KllVATIOKli, 




Think 


Ntweiml# 


lAt 


^4 14 




f $t{ 


Alfiwkit Cftjitb. 
Dryliurirh 
M^lmrn 


Sl0n#hou»i 

Pirorith 
Cirtinl# 
Bowntit,,,,, 
Patnnliiif 
ConiMon * 
EiilntiurMh 
Whii«h4tvfii 
, ,, 

Jm^n Hill 


54 5H I ^7 


rnmnnom 


55 I 42 
55 34 2 nu 
55 35 2 44 


Cmlmi 


\mm M 
Hy«fj 


54 55 

54 40 
54 54 
54 t2 

54 32 
51 n 

55 5? 

54 33 

55 51 

55 54 


t 44 
t 45 


t 54 
2 55 

2 50 

3 05 
3 II 

3 33 

4 14 


4 21 


54 lOi 4 $7 
H iH 4 40 
<54 13 4 43 
|54 55f 4 5H 


Otihlitt 


:53 n ‘ II 10 


Brm4w$y ,, ,,,,,, 

52 

13 

0 

24 

Arimth.,,,.,. 

54 

21 

0 

52 

WaiarlMi mo»m.. 

52 

10 

f 

OB 

VdMfhal 

51 

57 

7 

50 

Cmt dd, .. .. .... 

51 

54 

n 

20 

fJmtrlcIs . . 

52 

40 

B 

m 




■ J I * liKKljmtnild 
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Exiensim the leoelmal ami hod^iumie Li»ee into Meri- 
dime Eant and We$t ^ the Britkh hhndM. 


Ilaviiiu tliui compl(>tf>(l the repreaciitjttion of the principal 
lines of dip and intensity passiti{{ across the British Islands, it 
appears desirnlilc to trace their prolongation on cither side, 
until they are brought in connexbn with the Hues of the same 
value In adjacent meridians to the east and west, as detemined 
by recent and satisfactory observations. As a single line of 
each of the phenomena will suffice to exhibit this connexion, I 
have selected for that prpose ilie isoclinal line of 70®, and the 
isodynamic line of I ‘O.'f. 

In Plate ill. the nordon of the isoclinal line, which Is repre- 
sented by an unbroken line, has been detera^Md by ^ 
servaiions contained In this report. In its eastern prolongation 
It passes through countries wliere its position is well assured 
by observations of higher amount on the one side, luul of lower 
amount on the other, to<, numerous for insertion in a map on 
so small a scale, and tc& well luiowa to need a reeaptttiladtm 
here, Towards the north-eastetn extremity of the map, the 
position of Qros Novgoroit is marked in lat. 58* SI' ana long. 
Sr 19', where M. Knnan observed the dip 70* W'l on the 
Blth of July, 1828. This observation, reduced to January 
laST, by allowing an annual diminution of 8', becomes 70® W-Bt 
the lino of 70* is therefore inailo to pass through this staUon* 
To the west of the British laiands, the line la prolonged until 
it is brougitt In connexion with M. Erman's observationtf 
his homeward Mssage, In August 18S0. For this purpoial 
have formed M. Erman's observations into two groups, eaA 
of three stations, as ibllows i • ^ 
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Allowing, as In Britain, an annual decrease of the dtell 
January I8S7, corresponding to ths mean positions of-w*f ' 
groups, ore as follows t ‘ . 
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Lat 

Long 

Dip 

o / 

42 46 

47 26 

328 58 

1 341 22 

o / 

70 04 

69 51 


These positions are marked in the Map, and the isoclinal line 
of 70“ IS piolonged to the westward in coirespondence with 
the mean of M. Eiman’s observations thus corrected for 
epoch. 

1 o connect the isodynamic line of 1 08 with intensities of 
the same value in the adjacent meridians, it is necessaiy to ex- 
press the value of this line in teims of the aibitraiy scale em- 
ployed by Continental observers, in which the force in Lon- 
don=: 1 37^ In tins scale tlie line of 1 03 coiiesponds in value 
to (1 03 X 1'372 = ) I 413 The portion of this line which is 
represented in the Map by an unbroken line has been deter- 
mined by the observations contained ip this leport Its pio- 
longation to thte e«twa^ is traced in conformity with M. 
Hansteen’s observations in Norway,- ant with MM Han- 
steen’s and Erman’s in Russia tL station marLd in lat. 
60° 11' and long 10° 20' is the mean geographical position of 
a group of SIX stations in Norway, not far removed fiom each 
other, foi which M. Hansteen’s observations in 1821, 1823, 
and 1824 gave a mean intensity of I 414 (7th Report, British 
Assooiaftiorfsifee 4^', At Gros Novgorod (lat 58° 81', long. 
31° 19') the deteiminations of MM Hansteen and Erman ac- 
corded in assigning 1 412 as the value of the force (7th Report 
British Association, page 51), and the line has been still fui- 
ther extended, hi conformity with the obseivations of the same 
gentlemen at Moscow, in lat 5^° 46', and long 37° 36', then 
mean determination being 1*405. The position of the line in 
its western prolongation has been drawn in conformity with the 
values of the intensity at the islands of T«rcei^ and Madeira 
contained in the general table of the ralm&m on %he magnetic 
intensity already referred to, viz. ° 


Terceira 

Madeira 


Fitz Roy 
^Sabme . 


• 1 TO/ 

1822 , , . 1 3731 
1826 : . : 


Both stations are included in the Map, The values of the 
force at M. Ermdn’s dip stations in the same quarter, deter- 
mined by the same excellent observer, are also inserted m the 
map, as affording corroborative evidence of the correct position 
of the isodynamic line in this its western extension, 
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MAGNETIC SURVEY OF GREAT BRITAIN. 

In order to render the view in this Map of the magnetic 
phenomena in the Biitish Islands more complete, I have added 
the diiection, shown by arrows, of the horizon^l or compass 
needle at three extieme stations, determined by Captain James 
ClaikRoss, VIZ Lei wick, in the Shetland Islands , Valencia, 
at the S W extremity of Ireland, and Bushey, neai London. 
The geogiaphical positions of these stations, and the variations 
observed at them, are as follows, the latter being the mean va- 
riation at the epoch named, obtained by observations repeated 
every fifteen minutes from 7 a.m. to 7 p m for several succes- 
sive days. 


Station 

Date 

Lat 

Long 

Variation 

Lerwick 

Valencia 

Bushey 

July 26, 1838 
Oct 16, — 
Apnl 3, — 

.. 

51 56 
51 38 

1 oV w 
10 17 w 

0 22 W 

27 08 Is W 

28 41 62 W 
23 69 24 W 
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REPORT ON THE MACJNKTIC IHCKTJNAL AND 180DY. 
NAMIC LINES IN THE BUITLSU ISLANDS. 
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